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PREFACE. 

This  work  has  been  prepared  for  the  use  of  teachers 
and  private  students.  With  the  multipUcity  of  duties 
ordinarily  devolving  on  the  teacher,  time  cannot  always 
be  had  to  solve  all  questions  that  may  be  presented  by 
the  pupil.  Hence  a  work  such  as  this  becomes  a  gi-eat 
convenience,  if  not  an  actual  necessity. 

It  has  not  been  thought  best  to  solve  such  exercises 
as  are  comparatively  easy  or  merely  mechanical.  Hence 
those  under  the  Simple  Rules,  many  of  those  in  Frac- 
tions, Extraction  of  Roots,  the  Compoimd  Rules, 
Interest,  et<;.,  are  omitted.  The  Examination  Papers 
have  all  been  solved. 

The  solutions  have  been  given  with  strict  reference  to 
the  Unitary  Method,  thus  showing  its  applicability  to 
questions  of  every  variety  and  every  degree  of  difficulty. 
They  do  not  exhibit  all  the  calculations  at  large,  but 
they  always  furnish  results  iwhich  serve  to  verify  the 
operations  at  the  successive  stages  of  the  process.  In 
this  way  all  that  is  necessary  has  been  brought  within 
a  naiTOW  compass,  and  the  connection  of  the  different 
parts  of  each  solution  will  be  more  readily  perceived. 

It  has  not  been  the  aim  of  the  Authors  to  make  a 
mere  Key,  but  to  exhibit  the  best  and  neatest  mode  of 
working  Arithmetical  Exercises.  Not  only  are  neatness 
and  method  encouraged  by  the  habit  of  arranging  figures 
in  their  exact  places,  bat  the  accuracy  of  the  answer  is 
best  secured  by  the  same  means. 

Indications  of  any  errors  or  obscurities  will  be  thank- 
fully received. 

Toronto,  May,  1879, 
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SOLUTIONS 


OF  THE  MORE  DIFFIOniiT  EXAMPLES  IN  THE  CANADIAN  EDITION 

OF 

HAMBLIN  SMITH'S  ARITHMETIC. 


EXAMINATION  PAPERS. 
VI.— Page  41. 

76894764 
(112)(7)(56) 


538263278 
4306106224 
8612212448 


8670344882024 
See  art.  50. 

3.     (8376  +  5684)  x  (8376-  5684)  -  7859  =  4816 
aiid  rem.  576. 

7859-576  =  7283. 
6.  If  the  sum  of  two  numbers  is  added  to  the  differ- 
ence of  the  two  numbers,  the  result  is  equal  to  twice  the 
greater  number. 

2x4331  +  2x3353 
/.  the  greater  number  =: « =  7584. 

VII.— Page  41. 

8x$23  +  7x$89     ^„^^ 

1.  Cost  of  1  a.=  3 $269. 

18x76^         „„, 

2.  Time  for  19  men  =  — jg—  da.  =  72  da. 
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6800 

y.  Number  of  each  =  3X0^2^50  =  ^^^• 
1.  Number  =  375x789  +  362  =  296237. 
r>.  19  +  17  +  15  =  51. 
.  sum  received  by  first  out  of  $51  =^19. 

"  "  $85700 


second 


third 


35700  x$U 

—    51 

=  700  X  $19 

=  $13300. 

35700  x  $17 

—    51 

=  $11900. 

85700  X  $15 

—    51 

=  $10500. 

VIII.— Page  42. 

1.  In  working  such  problems  as  this,  begin  with  the 
last  result  and  work  towards  the  beginning  of  the  ex- 
ample, always  reversing  the  operation  described  in  the 
problem. 

Arith.  Comp.  of  7846  =  10000-7846=2154.     Art.  49. 
8479  =  10000-8479=6521 
Difference    =4867 
Number=[  {  (888  +  4367) -4-10  [  + 1225]  x4 
=  7000. 

15x8 

2.  5  lbs.  tea=15  lbs.  coflFce=  — r —  lbs.  sugar. 

15x15x8,,  ^  ^„ 

.-.  75  lbs.  tea= j lbs.  8ugar=450  lbs. 

8.  Number  =  13675  + (45209-27645)  =31230. 
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4.  9  times  the  value  of  a  saddle  =  $261 ; 

261 
.-.  value  of  saddle  =  $-^  =  $29 

and  value  of  horse  =  8  x  $29  =  $232. 

5.  Cost  of  cattle  per  head  =  818  +  $2  =  $20. 

Number  bought  =    — -  =  320. 

3600 
sold       =    -—  =200. 
18 

Hence    the    difference,    120   cattle,    must    sell    for 

($6400  —  $3600  -t  $800)  =  $3600  ; 

.        ,      1.     J        S3600     ^^^ 
.-.  seUing  pnce  of  1  head  =  "To7)~~^^^* 

IX. — Page  42. 

1.  See  art.  51. 

2.  Number  =  99995  x  99995  =  9999000025. 

3.  Share  of  youngest  son  =  §1789. 

second        "    =  5  x  $1789. 
eldest  "    =  15  X  $1789. 

.-.  value  of  property  =  $(15  x  1789  +  5  x  1789  + 1789> 

=  $(21x1789) 

=  $37569. 

4     17694 

4.  Number  of  steps  =  5  x  — ^r — =11796. 

5.  Indebtedness  =  "^^^^^^^1^^=  $21000. 

1998  X  §100      ^,,^^ 
Sum  due   creditor  = ~ —   =  $5400. 

Paper  X. — Page  43. 

1.  See  art.  47. 

2.  Use  (1728)  (144)  (12)  as  the  multipUer  and  mul- 
tiply by  12  ;  then  multiply  this  product  by  12  and  the 
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new  product  by  12 ;  add  the  three  partial  products  to- 
gether as  in  art.  50. 

3.  Writing  the  arithmetical  complements  of  the  s  nb- 
tractive  quantities,  we  have 

1 

t8 

4 

t2 

16 

t68 

64 

t872 

256 

t488 

1024 

T7952 

4096 

71808 

16884 

T67282 

65536 

T868928 

262144 

T475712 

1048576 

T7902848 

4194304 


2796203 


4.  786464 

78 


3457 

6464 

78 


Quotient =786543 
See  art.  61. 

6.  36  times  remainder  =^  quotient. 
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6  times  remainder  =  divisor. 

.'.13  times  remainder  =  516  ; 

•   J         516      ,„ 
.-.  remamder  = -77;  =12. 

Dividend  =  12 +  72  x  432=  31116. 


Highest  Common  Factor. 
Examples  (xxiv).     Page  46. 

The  following  rule  will  be  found  much  easier  in  pTac- 
tice  than  the  one  given  in  the  text  book.      > 

Divide  all  the  given  numbers  by  the  least  of  them, 
and  bring  down  the  remainders. 

2.  Divide  the  first  divisor  and  all  of  the  first  remain- 
ders by  the  lea^t  of  them,  and  bring  down  the  remain- 
ders. 

3.  Proceed  in  this  manner  until  a  remainder  is  found 
that  will  divide  all  the  other  remainders,  and  the  divisor 
last  used,  and  this  will  be  the  highest  common  factor 
required. 

3.     ■      365,         511^^ 803. 

365,         146;  73. 

We  divide  by  865,  writing  down  the  remainders  146 
and  73.  73  will  divide  the  first  divisor,  365,  and  the 
other  remainders,  and  is  therefore  the  H.  C.  F. 


5. 


232, 

290, 

493. 

232, 
492, 

58, 
1476 

29.     H.  C.  F.  i8  29. 
1763. 

492, 

0 

287. 

205, 

287. 

205, 

82. 

41, 

82.     H.  C.  F.  is  41. 

6  , 

G 
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148.        444, 

smith's  arithmetic. 
592,        708. 

148, 

0. 

0. 

111. 

87, 

111. 

H.  C.  F.  is  87, 

I.— Page  49. 

1.  Number  =  (L.  C.  M.  of  18,  15  aud  17)  +  12. 

=  8315  +  12  =  ^827. 

2.  L.  C.  M.  of  88,  27  aud  30  =  2'J70. 

Number  of  times  =  ^^^'^^•^^.  =  85. 
2970 

8.  Length  of  rail  =  H.  C.  F.  of  23028  fi  and  17765 
ft.  =  ll  ft. 

Number  of  rails  =  6  x     2  x  28028  +  2  x  17765 

11 
=  44496. 

4.  Since  H.  C.  F.  ot  210  aud  330  ^  80,  /.  11  revo- 
lutions of  small  wheel  =  7  revolutions  of  lai-ge  one. 

5.  The  prime  factors  of  2772  =  2,  2,  8,  8,  7  and  11. 
The  required  numbers  must  be  divisible  by  12,  and  have 
their  L.  C.  M.  2  x  2  x  8  x  8  x  7  x  11. 

,•.  one  number  =  12  x  8  =  8Q. 
♦•  a  second  =  12  x  7  =  84. 
"  a  third  =  12  x  11  =  182. 

II. 
2.  We  must  hero  find  the  8  smallest  and  also  the  8 
largest  numbers  that  will  exactly  divide  600. 
The  prime  factors  of  600  =  2,  2,  2,  3,  5  and  5. 
.•.  the  8  smallest  bags  must  hold  1  bu.,  2  bu.,  or  8  bu., 
and  the  8  lar;,'est  bins,  800  bu.,  200  bu.,  or  150  bu. 
8.  Tlie  L.  C.  M.  of  5,  22  amd  75  =  22  x  75  =■  1650. 
.-.  smallest  sum  =  $1050. 
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4.  Time  required  by  first  horse  to  go  once  round 

5280 

=   l40~  '"'°-   =    ^^  '^'''• 

Time  required  by  second  horse  to  go  once  round 

6280 
=     Q,^     mm.  =  15  min. 

Time  rcqiiired  by  third  horse  to  go  once  round 

5280  on     ■ 

=    _     —  mm.  =  20  mm. 
264 

Time  required  =  L.  C.  M.  of  12  min.,    15    min., 

and  20  min.  =  60  min. 

5.  Number  =  (L.  C.  M.  of  675,- 1050,  and  4368)  +  32 

=  982800  +  32  =  982832. 

Ill  — Page  50. 
1.  Resolve  the  number  into  its  prime  factors.  Form 
as  many  series  as  there  are  different  prime  factors,  mak- 
ing 1  the  first  tei-m  of  each  series  ;  the  first  power  of 
the  prime  factor  the  second  term  ;  the  second  power  ot 
that  factor  the  third  term,  &c.  Multiply  these  series 
together. 

Prime  factors  of  8100  =  2,  2,  3,  3,  3,  3,  5  and  5. 

1st   series  =  1,  2,  4. 

2nd      "     =  1,  3,  9,  27,  81. 

3rd       "      =  1,  5,  25. 
1,  3,  9,  27,  81 
1,  2,  4 

1,  3,  9,  27,  81,  2,  6,  18,  54,  162,  4,  12,  36,  108,  324. 
1.  5,  25 

1,  3,  9,  27,  81,  2,  6,  18,  54,  162,  4,  12,  36,  108,  324. 

6.  15,  45,  135,  405,  10,  30,  90,  270,  810,  20.  60,  180. 
540,  1620,  25,  75,  225,  675.  2025,  50,  150. 

450,  1350,  4050,  100,  300,  900,  2700,  8100. 
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2.  The  prime  factors  of  10440  =  2^  8^  6  and  29. 
/.  number  required  =  29. 

8.  See  art.  37. 

4.  Time  required  by  ^=12hr8  ;  B=15  hrs ;  C=20  hrs. 

L.  C.  M.  of  12,  15  and  20^00. 
.'.  time  required  t_60hr8. 

.*.  distance  walked  by  ^=  GO  x  5  mi.  -=  800  mi. 
"  "  5  =.60x4  ml  =  240  mi. 

C7  =  60  X  8  mi.  =  180  ml 

XT      ,       ,         ■    ..^    .     ■         175x5760 

5.  Number  of  grs.  m  1  lb.  Avoir.  =  — z-jj — =7000. 

Number  of  grains  required =H.  C.  F.  of  6760  and  7000. 
=40. 

IV. — Page  50. 

^    „      ,  •     ,       1270374 

2.  Number  required  =  o"    qi  2q  — 

8.  Distance  gone  =  (860  x  11  x  13)  feet. 
860x11x13 
=  ~~6280^~  ^^•  =  ^*°"- 
4.  Number  of  holes  to  furnish  a  day's  work  for  all 
together  =  36  +  32  +  80  =  98. 

Number  required  =  L.  C.  M.  of  36,  82,  80  and  98 
=  70560. 

6.  Cost  of  sugar  =  14  x  276  x  8  cents. 

Cost  of  1  firkin  =  56  x  23  cents. 

^T       ,  .  ,  •  14  X  276  x  8     ^ 

No.  of  firkins    =    -^-g— 2g-  =24. 

V. — Page  50. 
2.     We    are    required    to    find    the    H.   C.  F.    of 
(10974  -64)  and  (15386-86). 
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The  H.  C.  F.  of  10920  and  15300=60. 

8.  Since  2  is  in  tiie  units'  place  the  remainder  =  3. 
So  that  the  subtraction  may  be  completed  1  must  be 
borrowed  from  the  7  in  the  millions'  place,  thus  the  re- 
mainder in  the  millions'  place  =  6. 

4.  Length  of  avenue=3  x  5280  fi  =  15840  ft. 

L.  C.  M.  of  6,  8,  9,  10  and  12  =  360. 

8x5280 
Number  of  times  there  are  5  trees  in  a  row  =  — ggQ 

=  44. 

15840     15840      15840     15840 
Total  number  of  trees  =  — g —  +  — g —  +  — g 1-    ^^y 

15840 
+  -32-=  9284 

5.  Number=2x2x2x2x8x3x5x5x5xllxl7 

=  8366000. 


Subtraction  of  Fractions. 

Page  57. 

The  following  method  will  often  be  found  much  sim- 
pler than  the  rule  given  in  the  text-book : 

a  c 

Let  7  and  -}  be  the  fractions  ; 
0  a 

a  c  ad— be         a{d  —  c)  —  c{b  —  a) 

^^^  6"  -  7  =  ~bd^  _^  M.  • 

The  advantage  of  this  method  will  be  great  when  the 

terms  of  the  fractions  are  large   numbers  and   nearly 

equal  to  each  other. 

Examples  (xxxi).     Page  57. 

1^       11^     12  (12  —  11)  —  11  (18  —  12)^    1 
^"    l3"~12~  13x12  ~  156. 
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869         199        869  X  1  —  199  x  1  160 


8 


360         200  860  x  200  ~  860  x  200 

_  J_ 
~    460' 

Complex  Fractions- 
Examples  (xxxviii).     Page  67. 
2  2*2 


2  - 

4  _  a  20  -  2 


90 

=  928 

5        =86-5       ^T- 


1 

12 


10.  ^^1     -^-^-r-i+^-- 

1  +    J-  1  +  ^r 


Examples  (xxxix.)     Page  68. 
1.    8§-(2^  +  rf)=3|^(2/T-  +  H^^) 
=  8|-^4A 

17  V  21 

3  .1  6  V      » 


7.     f  of»+^-|=l^  +  ^xf 

_5    /60±SJX 

\27  xas/ 


0  8.', 

=      77m' 


When  the  num.  or  den.  has  a  common  factor,  it 
should  be  taken  out,  the  operations  performed,  and  the 
common  factor  introduced  at  the  last. 
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ft  /'11^2'\rtf77     _l.'<^llv7v91_13  =9.9  II  1  •'» 

=  201^. 
(2±i)±(3+l)_y_x^_  3 


12. 


(31-2j)-fof|    A-^^ 


3 


iVofe.     Two  or  more  fractions  connected  by  of  &rt 
always  considered  as  om  quality. 

Miscellaneous  Examples  in  Fractions. 
Examples  (xl).     Page  69. 

5.     3|x3^-f(lfxl^)  =  VxVXTVxM=V=4; 

Note. — Indicate  all  operations  before  pei-forming  an 
of  them.  It  is  much  easier  to  simplify  before  perfonn 
ing  the  multiplication  or  division  than  after. 

o-     U  +  tJ  3G  ^  2i  ~  21     ^    15^  +  9    ~  21     ^ 
27       _  19^  63 

5|  +  3  ~  Y'  ^  36+21  ==  ^• 

9.     (3|  +  5^ -  ,V)  (4^ -  3i)  =  8«  X  i§    :^  i^^^^ 

and  1 A  +  2i  -  (2^?^  -  ^ -  ^V)  =  3f  i  -  (2/^  -  ^V) 


19 
Tff- 


4-  V  19 
quotient  =     ^    "^  -^   if  =  « 4  ^  7 


.  1 


10.    (H.2?)  (j^t)=  il  X  ,-,^1^  =  V 


27  _ 

514  +  110    ~  ^' 


12  soi-UTiuNS  aA.Mi;:a;s"  bMiTii  s  Aiuni.-Ji.iii:. 

4x29 
11.    (7i  +  l.*-,V)  m-t-)  =  812x12  =   -g- 

and  41  -  {'r  -{H-t's-  A)  =  ^S i  -  '^i%%  =  US% 
.-.  quotient  r^  i^^^  ^    f^  ^    >,Y,«    =    Kt]  Tr- 
io    ^'^-^A  _   9^^-19     _    75^    ^4»r^_u 


9« 


13. 


4                1 

4- 

1 

18  —  5 

4 

8 

2-       1 
1-A 

16-18 

=  t 

1 

1 

1 

4  +  4  4-  _         4  + 

1—  _L_  1—  ^^^  28-16 

2-i\  32-9 

7 

7 


A*i.     m     .     Oft  mi  35    ^ST 3XT 


28  +  23  -  «T- 

10|  —  1^     8.2;; 
»A-8|K7i-6>-i3V+iA""  • 

laiv  3  7797  e4v-''"0T  870     3 

1 

IG.     T^X2''ff0^7=-5=^^X3?jX7 

8  — —L.  **~* 

=  5xf3xlx^x, "5X7=5. 
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_8izi7i+5|- 4|_  _  2+1  +  2  . 
13-ll/^+inr_9w  -  3^  7_^. 

12  1 


3— If 
19 
=  7-TX/rVt\x^=Vx|x//A«yX^  = 

1 

21.    2+ J_  x-|12?^(ll-§|)=f|xf4|4x^^ 
4  +  f 
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4  0       >'»-18 

4^ 


2  8   1    10  X    I9_e3 


^ .       5_    1130vl      V      3"      v'''y    — U 


'-% 


BxazG  y-,     v+^x^^x     '"=  544, 


1  9 

23.    T^— 


TO 


?>  e 1  I  0 


EXAMINATION  PAPERS. 
I.— Page  71. 

2.  183  X  $2^  +  27i  X  $/^  =  V  X  $  V  +  V  X  $/ff 

=  V'.x$i2+y  x$j 

&.  Sum  =  12H  +  8-^-^  =  2H^. 
Diff.  =12J^-8J§=3-J-^ 
And  21|J^3^=VV  XtVt=6tVt- 

4.  4  of  tV  o^  share  =  $3600 ; 

.-.  whole  =  i  of  V  of  $8600  =  $18860. 

5.  Since  the  sum  of  two  numbers  added  to  their  diff. 

=  twice  the  greater,  we  have 

41  +  2^  =  VV  =  twice  the  greater  ; 
;.  greater = V(7  =8fJ. 
And  4i-8? J=  f  J  =the  less. 
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II. — Page  71. 

1.  The  first  nmnber  is  to  be  made  the  numerator, 
find  the  second  number  the  denominator  of  the  same 
fraction. 

2.  Art.  66.  The  relative  magnitudes  will  be  obvious 
when  the  fractions  are  reduced  to  the  same  denomina- 
tor. 

3.  The  sum  of  the  fractions  is  fi- 

TT  —  TTojjTF  —  Tst»o^>  "exi  less  man  yjstsjj  » 
And  1  —  {-^jf  =  Yxrevf  ^^®  fraction  requiied. 

4      — -   —  Jl^  —  21     and  2  —  20. 

.".  1^  is  greater  than  §. 

Alon  S  +  ii    —    7    —  40   and   5  —  50  . 

•  •  It?  ^  ^^^^  ^'^^'^  ^' 
6.  ^  of  ship  =  J  of  cargo 

1  n  1"       a 

a  —  Tir 

.-.  ship  =1  f  of  cargo  ; 
.•.  J  of  cargo  -t  f  of  cargo  =  $60000 
I      ■"         =.  §60000 ; 
^    .-.  cargo  =.  ^«|«^  =  §36000. 
Ship  =  §60000 -§36000  =  §24000. 

Ill 

1.  Art.  59.  The  denominator,  i.e.,  the  "name-giver," 
because  it  gives  the  name  to  the  parts. 

The  numerator,  i.e.,  the  "mnnberer,"  or  "counter,'' 
because  it  indicates  how  many  of  the  parts  named  by 
ic  denominator  are  to  ho  taken. 
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2.  ^  of  3  of  2A  bbls.  -  «  bbl. 
Value  of  !•  bbl.  --  $7i  ; 

"      I  bbl.  =  ^"^i  ^  $y*; 
6  " 


value  of  \  or  1  bbl.  -^ 


.7x11 


8.     i 


2.\  bbls.  =  S^^^^^IaH  _  ^183. 


K   —  Tff  —   rif  » 


then  A  =  -L±i»+;«+>.+*  +  o.  ^^  1 
''"^"  2        2+4  +  0  +  81-10  +  13        '• 

4.  Sum  of  fractions  =  11',  then  2  —  ^^  —  J;]  ; 
and  5  of  5' J  of  88  x  |g  =  i  x  |^  x  11   x  y. 

To  find  what  fraction  this  product  is  of  999,  we  have 

yX  ^^  X  11  X  y    _        ^73 

999      '     ~  ^^'^°' 

5.  Cb  age  is  evidently  84  years. 

B'b   "  =  *  of  C's  ==  I  of  84  =  48  yrs. 
^'s   "  =  r\  of  B'b  =  ,«j  of  48  =  20  yrs. 

IV. — Page  72. 

1.  In  the  operation  of  addition  of  integers,  the  ad- 
dends must  have  the  same  name,  in  order  that  their 
sum  may  be  expressed  by  one  number  ;  so  also  in  frac- 
tions, the  addends  must  Jiave  the  same  fractional  unit 
in  order  that  their  sum  inay  be  expressed  as  one  frac- 
tion. 

2.  17^  contains  8^,  5  times,  with  remainder  |^ ;  if, 
therefore,  3  J  be  taken  from  I75,  the  remainder  will 
contain  3^  an  exact  number  of  times,  viz.,  5  times. 

8.  If  operations  the  reverse  of  those  indicated  in  the 
question,  be  performed  on  2^,  the  requucd  number  will 
be  found ;  hence, 
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|(2|  +  iof^ofl4|)4-    |^-2.|fx8iV 
=  (Hixf-2i)x8A 

423     v  ft   4 

4.  Carriage  =  |  of  horse  ; 
.   horse  +  ^  o(  horse  =  $225  ; 

y  vahxe  of  horse  =  $225  ; 

.-.  value  of  horse  =  $^^^\^  =  $120. 

Cai-riage  =  $225-^120  =  $105. 

Harness  =  ^i  of  $120  =  $26. 

5.  Let  1  represent  B's  share,  then 

since  B'a  —  1 

^'s  =  3-$88, 
and  C's  ===.  2-  $44  +  $176  ; 
and4's+Z>'"s  +  C"s  =  G  +  $44  ==  ^888. 
.-.  6  =  $8844, 

1  ^  $1474  =  B's  share. 
^'s  =  3x$1474-$88^  $4334. 
C's  =  2^  $i474  +  $132  =  $3080. 

V. — Page  72. 
1.  Arts.  80  and  84. 

3i^x  3^x3^-1  2^ 

3»  x"3T^l"  =  ^*  +  3.1x3^-1 

10x10-9 

3.  Smallest  number  equals  the  L.  C.  M.  of  $-1^,  $5^, 
and  $2^,  which  =  $2015,  Art.  81 ;   then 

'i  =  4G5  sheep. 


2. 
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2015 

--=T-  —  890  calves  ; 
H 

2015       Q^p    . 
z=.  806  pigs. 

2^  ^  "^ 

4.  After  spending  $80  less  than  $  of  his  money  John 
lias  -V  of  his  money  +  $80  left ;  then  if  1  represent  his 
mouoy,  we  have 

(i  +  $80)~{^a  +  $80)  +  $40}  =$40 
^(i  +  $80)  — $40  =  $40, 
or,  |(4  +  $80)  =  $20 
i  +  $80  =  $140 
i  =  $00 
.".  whole  of  hie  money  =  ^  =  $180, 

5.  :^  of  ^  =  y*j  ;  i  of  remaining  \^,  or  |^  is  in  the 
water.  Hence  in  miul  and  water  theijo  is  xff +  11  ~  5ff  J 
and  in  air,  1  —  j^  =  •'i^.  which  =  5^  ft. 

.-.  whole  post,  or  ^  «  =  ^^1^'  =  18  ft. 

VI.— Page  73. 

1.  Art.  78. 

2.  Denominator  must  evidently  be  equal  to  sum  ol 
numerators.     Hence  fractions  are  ^''j,  i^,  and  ^^. 

8.  2?  X  (83  4-4^  —  6^) -H 


1  2   V    1  *  I    V     " 

=  1. 

4. 

i  cost  of  watch  to  Ji 

=  $86 

<«             <t 

=  1  of  $30 
=  $48. 

Agflin 

1  ^  cost  of  watch  to  A 

=  $48 
=  ^  of  $48 
=  $40. 
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5.  Length  of  rooms  ^^^p,  Vf.  sY  '  and  H.  C.  F.  of 
780,  675,  and  640,  is  5  ; 

.".  /^  ft.,  or  1|  in.,  is  the  longest  ruler. 

VII.— Page  73. 

1.  To  obtain  the  product  of  the  multiplier  and  mofii- 
plicand  we  perform  the  same  operation  on  the  multipli- 
cand as  we  did  on  unity  to  obtain  the  multiplier. 

Thus,  to  multiply  J  by  J,  what  was  done  with  1  to 
make  -J,  the  same  must  be  done  with  f .  But,  to  make 
J,  1  is  divided  into  4  equal  parts,  and  three  of  them  are 
taken.  Hence,  to  make  f  multiplied  by  i,  f  must  be 
divided  into  4  equal  parts,  and  3  of  them  must  be 
taken. 

2.  Wife  and  son  had  |  +  ^  =  f  ;  daughter  had,  there- 
fore, 1  — f  =  ^.  Mother  leaves  %  of  ^^^  to  son,  and 
rest,  ^— ^  =^-5  to  daughter  ;  daughter  then  had  ^  +  7-5 
=  i^^.  Son's  and  daughter's  shares  make  the  whole, 
and  of  this  daughter  gets  ^.  Hence  daughter's  gain  = 
1  _  3   _   1 

;f       TO  —  TV 

3.  No.  that  can  read  =  i 

"  &  write  =Hof^  =  VT5V 

"  &  cipher  =.^\{l-{^+  1?^^) } 

The  rest  =  l-{^  +  ^\\  +  ^^j)  =  ^VA  =  243600 ; 
.-.  the  whole  population  =  VA"  ^  243600 
=  1000000. 

4.  The  L.  C.  M.  of  5,  6,  7|,  or  of  '/,  V". 


1  s 


they  will  all  be  together  in  30  min. 
A  will  go  round  it  y  =  6  times ; 
B         "         '•         -V  ^5      " 


=30; 
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6.  A  now  o^vns  |  —  \  of  g^  =  $(1  —  J)  =  ^^. 
jf  Yj  —  7  01  y^  -  yj^i  —  7;  —  5T- 

O  DT  —  TT  O'  IJT  —  5tI^  —  TT^         53T' 

/)  i»  9     nf    ''  =  ii 

^  TT  O^  IIT  TT' 

VIII.— Page  73. 

1.  Operations  are  more  easily  performed.     Art.  64. 

2.  3i-2|H»lof2i-l|  =  f4  +  ?^-H 

—    3  ft   2ft 

=■  ft/    7     8    \ 

—  ftft 

Anrl       4        1        ftft     __104       »1        1B8 

104  0  1     13     .     orifl    1««  '04   —     61 

^'iS         Z46 Biff  »    "•""   54ff         54«  —  54«» 

•'•  iK  o"^  A  ^s  Daore  nearly  equal  to  /j^g  or  |^  than  to  ^  J^. 

Alon       «1     13_48_« 

3.  Let  1  denote  number  of  sovereigns  ;  then 

or  3^  =^  5  ; 

.-.  1  =  86. 

Hence  whole  number  of  sovereigns  =  36. 

4.  Let  A,  D,  C  represent  the  horses. 

A  would  go  round  the  island  in  2  min. 
B  "  "  "  2i   " 

C  "  "  "  3     " 

The  L.  C.  M.  of  2,  2^,  3,  is  30  ;  hence  in  30  minutes 
they  will  be  together. 

A  goes  round  15  times,  and,  therefore,  travels 

15  X  300  rods  -=  4500  rods. 
B  goes  round  12  times,  and,  therefore,  travels 

12  X  300  rods  =  8000  rods. 
C  goes  round  10  times,  and,  therefore,  travels 
10  X  800  rods  ==  3000  rods. 
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Decimal  Fractions. 

I. — Page  gg. 

1.  Art.  101. 

2.  Art.  102. 

3.  By  actual  division,  ^r^g  =  I'llg^oTa  ">  ^"^^ 

111  —  "^  ""*'  11 1  ' 
and  since  .jr^^  is  less  than  i^,  evidently  the  first 
statement  is  more  nearly  coiTect. 

4.  Since  division  is  only  a  short  method  of  perform- 
ing subtraction,  divide  2-291  by  -0087,  and  quotient  = 
263,  with  remainder  -0029  ;  which  is  i  of  -0087. 

5.  Alt.  109. 

^f  I  =  31415929 ;  hence  limits  of  error  lies  between 
•0000006  and  -0000009. 

1         II. 

1.  Art.  110. 

5    _     ^     .    _17_  _      7      .18  2  0 i_  .         9  1     _  13 

ss — "a*" '  Tifrs  —  TSJSf  T9^~j —  2»  '    ^^^  —  '^ 

""  2»"xl0  ' 
the    preceding  fractions   can  evidently  be  reduced  to 
finite  decimals. 

Mi  =  ii  =  2^V  ^V^=/x-5'  ^^  preceding  frac- 
tions  cannot  be  reduced  to  finite  decimals. 

2.  Value  =  -0625  x  16  x  200  x  -0093125  x  $8 

=  §14.90. 

3.  3-714535  ^  3-714i  +  ...  which  is  evidently  more 
nearly  equal  to  3-715  than  to  3-714. 

A        14.4+1.44 1^6-84      ji 

*•      14:4-7:44    12-9«'    —     7* 

6.  4  =  -7142. 
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III. — Page  lOO. 

1.  The  advnutaijes  are  (1)  that  the  addition,  subtrac- 
tion, multiphcation  and  division  of  decimals  can  be  per- 
foimcd  by  processes  the  same  as  in  ordinary  whole 
numbers,  with  only  additional  rules  for  placing  the 
decimal  points  in  the  results ;  and  (2)  decimals  can  be 
compared  with  the  same  ease  as  in  whole  numbers, 
whereas  vulgar  fractions  have  to  bo  reduced  to  a  com- 
mon denominator. 

The  disuih-untatjes  are  in  recurring  decimals,  which 
are  only  approximations. 

2.  -475  =  tVt^  =  U ;  and  -38  =  ^. 

Share  of  third  =  {1  — (i^  +  i?)}  of  §OoOO=  $816.6G|. 

3.  Owns(^— ^of^)=A  =  -13; 
and  ^  of  ^  of  value  =  $1400  ; 

.-.  whole  value  =  '/  ^  $1400  =  $3000. 

4.  Horses  $120 

Buggy  =  $'^^  +  $36^^  =  $76-3125 
Harness  =  -Jlf  of  ($120-f  $76'3125) 

^  ^LL6iiii_6:sj_a*  ^  $86-35416 

.-.  entire  outlay  =  $120+  $76-3126 -»-$36-35416 
=.  $232-66J. 

Note. — I'or  method  of  dividing  by  999  see  Art.  51. 

5.  -GS  X  -136  X  third  fraction  =  | ; 
or  ^ff  X  ^^^  X  third  fraction  =  i  ; 

.-.  tbii-d  fraction  =  V  x  -^~  x  |  =  V„'J 


1200 
9  * 


IV. 

1.  Decimals  are  fractions   having  the   denominator, 
wliich  must  be  10  or  some  power  of  10,  suppressed  ; 
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vulgar   fractions   may   have   any   number   whatever   for 
denominator. 

2.  He  gains  14  cents  a  yard  on  140  yds.  =  $19.60 
He  next  gains  ^/s^.yds.,  which  at  50  cents 

a  yard  _       2.00 

Net  gain  =  §21.60 

3.  U  1  ^  =  423 

1  =  ti  X  423 
.-.  f|  =  |4xf|x423  =  425. 

5.  Correct  length  =  (84  —  7  x  12  x  -0208^)  yds. 
=  82i  yds. 

V. — Page  loi. 

1.  Aits.  109  and  110. 

2.  Fraction  =  M_''_89:^i_L  =  toooj^o^st:! »937i 

12X5280  40X12X5280  2534400* 

3.  2700  mi.  in  230  hrs.  =  ll^J  miles  an  hour  ; 
and  405       "        18    "     =  22i         "  " 

then  22^— lU^  _  io|f  =  10-76e8685  &c. 

4.  div.  +  quot.  =  7^ 

div.  =  ^  quot. 
r6m.  =  f^  div.,  and 

.-.  =  #2-  of  4  quot.  =  14  quot. 
.-.  5  quot.  +  quot.  =  7^,  or  \f>  quot.  =  7^  ; 
.-.  quot.  =  5^. 
But  dividend  =  quot.  x  div.  +  rem. 

—   ^  Xy  oi   f  i-^5  oi    5 


6.  ^*s  =  .4's-S46.70, 

(7  s  =  ^'8-$34.59  ^  (^'8- ^6.70) -$34.59 
=  .4's -$81.29; 


24  soMrrioNs  uAMiii.iN  smith's  arithmetic. 

Sum  of  all  the  shares  =  A'a  +  5'b  +  C's 

=  A's  +  il'8-$46-70+^'8-$81'29 
=  3^'8-$127-99. 
.-.  3.4'8- $127-99  =  $448-715 
8f^'8=  $576-705 
il'8  =  $192.23}. 

B'8  ■=  $192.23}  -  $40-70  =  $145-531  ; 
C's  =  $192-23i- $81-29  =  $110-94"^. 

VI. — Page  loi. 

1.  Arts.  114  and  110. 

2.  Art.  109. 

8.  Slim  left  fiftfti-  tlio  first  spending  =  ^  of  money 
-$2}. 

=  1  of  money  — $2}. 
As  he  spent  ^Wi  o^  (A  of  money- $2i)  -  $1',  J,  he 
had  remaining  ^Wr  o^  (1  o^  money-  $2}) +  $1^9,  or 
=  YtN-.  of  °^oncy-$^a-  +  §U^ 
.-.    -;//^  ^  of  money-  $tm  f  ^US  =  ^'^"oU ; 
.-.  j^Ynr7  of  money  =  $(2-i}  +  #|«5--1^5.) 
=  $_.»»4»Lq_  • 

^    nxllOX2C2    ' 

..  the  money  =$^,,^„^^j„^2^^ 
=  $34i. 
This  example  illustrates  the  utility  of  merely  indi- 
cating the  multiplication  and  division  until  the  final  re- 
sult is  required. 

4.     1     =  A  =■-  -2 

X      L  _  ^' 

^•6»~   5»    —   10*    =-000064; 

•'•  i  +  i-r.  =  -006004. 


SOLUTiO;, 

S  HAilDLiN 

smith's  akithmktic, 

Also, 

4- 

1 
6^  — 

^  lu» 

= 

2-66  _ 
l(j» 

•C02G666 

I 

1  _ 

5'~ 

"''10' 

■== 

18-2 
10^    ~ 

•0000918  ; 

•  •• 

.  1 

3-53 

+ 

0026685- 

Therefore 

25 


l«'<|i-J-5n  +  i.-5r-4  +  *c| 


,»■> 


^16  X  j  -200064  -0026085    --016736 
^3-141592. 

—  X  i  1   _  _?_  4.  3  ^  X    1    +  3  X  4  X  5  X     1    ) 
10''^l^        102+1x2       20"'^      1x2x3       lyc) 

10^^  (  1  -102  +  104  +  10«) 

L      j  10^-3x10^4-6x10+1) 

~103^(  "      105  f 

97061 


108 
=-•00097061. 

EXAMINATION  PAPERS. 
I. — Page  146. 

1.  3  min.  56  sec,  or  236  sec.  =  difference  for  1  day. 

.  24 hr.  or 24  x 60 x  60 sec.  =  diff.  for  24x_q| x^  ^^^^ 

6X60X60  />        fn        t    , 

i^^ —  =  6x60xl^V 

=  8GCi^%  days. 

2.  Time  to  pass  over  91713000  mi.  =  8  min.  18  sec. 
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Time  to  pass  over  592200  x  91718000  mi. 
=  592200  X  (8  min.  18  sec.) 
=  59220  X  83  min. 

=  8418d.  91ir.  (between  9  and  10  years.) 
8.  In  a  period  of  400  years  there  are  97  leap  years  ; 
(Art.  151). 

.-.  400  y  (5  hr.  48  min.  497  sec.)  should  be  97  days. 
But  400  X  (5  hr.  48  min.  49-7  sec.)  =  9rMl.  21  lir.  m 
min.  20  sec. ; 

.•.  in      400  yr.  tlie  eiTor  =  2  hr.  28  min.  40  sec. ; 
.-.  in  12000  yr.         "  =  30(2  hr.  28  rain.  40  sec.) 

=  3  d.  2  hrs.  20  min. 

4.  In  8505  days  there  are  1417  weeks  and  8  d.  over ; 

.".  the  first  number  appeared  on  a  Friday. 

8505  working  days  =  ?  -?^"^  ordinary  days  =  27  yrs. 
fil  da.  nearly. 

27  yrs.  and  61  days  from  Monday,  Juno  18th,  1877, 
is  Friday,  Apiil  19th,  1850. 

5.  The  time  between  9  hr.  13  min.  A.^f.  on  June  26, 
1858,  and  midnight  on  Dec.  31,  1873,  is  5GG7  d.  14  In-. 
47  min.  Now  29  d.  12  hrs.  47  min.  30  sec.  is  con- 
tained in  5667  d.  14  hr.  47  min.  191  times  and  26  d. 
19  hr.  34  min.  80  sec.  over. 

.-.  there  were  191  full  moons,  and  the  last  one 
occurred  26  d.  19  hr.  84  min.  80  sec.  before  12  P.M.  of 
Dec.  31,  or  at  4  lir.  25  min.  30  sec.  A.M.  of  Dec.  4. 

II. — Page  146. 

1.  Since  1  ft.  6  in.  =  .}  a  yard ; 

.-.  9  mi.  7  fur.  39  per.  5  yd.  1  ft.  9  in.=10  mi.  8  in. 
which  can  easily  be  changed  to  inches,  and  tlie  result- 
ing number  of  inches  reduced  to  10  mi.  8  in. 

2.  No.  of  revolutionsofforc-wheel=^''j'j'*°  =  3.S60  ; 

ofhind-wliCcU3860-718=2642 
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Hence  the  circumfer.  of  liind--wlieel=  -  ^^^-°  ft. 

20  4  2 
1  Q  1  3  0  7    ff. 

8.  Time  in  seconds  =  3 a  3><s  2^^26640 

u  6 

=  7  lir.  24  min. ; 
.-.  It  will  reach  Montreal  at  (6.25  +  7.24)  or  1.49  p.m. 
Time  the  Toronto  train  has  been  going  at  8=1  hr.  35  min. 
Distance  it  goes  in  1  hr.  35  min.=^^^'^  mi. 

=  71i  mi. 
Distance  between  Montreal  and  Toronto  train  at  8 
a.m.  is  (333-711)  mi.,  or  261f  mi. 

Each  second  they  approach  (88  +  66)  ft.  or  154  ft. 
Number  of  seconds  to  meet    =?-?I''-5— 5^Ao 

154 


Distance  gone  by  Montreal  train — :  261.75x5280x88  j^j 

°  •'  5  2  80X164 

=1494  mi. 

16050  X  (202  yd.  9  in.) 

4.  Average  length  = qo 

=  19  mi.  146411  yd. 

5.  Number  of  strokes=^^"%^^^""» 

=  28160. 

III. — Page  147. 

The  corresponding  unit  of  area  is  a  square  each  of 
whose  sides  is  equal  to  the  lineal  unit,  and  the  corres- 
ponding unit  of  volume  is  a  cube  each  of  whose  edges  is 
equal  to  the  lineal  unit. 

When  the  lineal  unit  is  twelve  inches,  the  unit  of  area 
is  a  square  each  of  whose  sides  is  12  inches,  or  a  square 
whose  area  is  144  sq.  in. ;  the  unit  of  volume  is  a  cube 
each  of  whose  edges  is  12  inches,  or  a  cube  whose 
volume  is  1728  inches. 
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2.  Length  of  table  =  90  in. 

Width  of  table  =  43  in. 
Area  of  table  =  (90  x  40)  sq.  in. ; 
.-.  number  of  coins  =  90  x  40  ^  8G00. 
3600  half  pence  =  £7  lOs. 
8.  If  A  gets  1,  B  gets  2,  and  C  f  of  8,  or  2i  ; 

l+2  +  2.i  ==  5}; 
.'.  A  gets  -^  of  17  a.  2  r.  88  per.  19  yd.  7ft.  45  in. 
=-  8  a.  1  r.  20  per.  21  yd.  77|  in. 
and  B  gets  2  x  (8  a.  1  r.  20  per.  21  yd.  77|  in.) 

:^  6  a..  8r.  1  per.  11  yd.  7  ft.  118^  in. 
aud  C  gets  2i  x  (8  a.  1  r.  20  per.  21  yd.  77|  in.) 

=  7  a.  2  r.  16  per.  17  yd.  1  ft.  29} in. 
4.  ITumber  of  yards  in  1  bale  =  ~,^^» 
"      1  piece  =  H^/e 
=  29. 
6.  Number  of  sq.  iii.  in  15  sq.  ft.  =  15  x  144, 

.-.  pressure  =  (15  x  144  x  15)  lb. 
=  16  t.  4  cwt. 
When  the  barometer  is  at  29  the  pressure  will  evi- 
dently be  r^Q  less  than  before. 

^V  of  16  t.  4  cwt.  =  10  cwt.  8  qrs.  5  lb. 
IV.— Page  147. 

1.  2  bu.  3  pk.  8  qt.=91  qt. 

.-.   cost      =91xl2i  cts. 
=$11.87i. 

2.  130  rods  4  yd.  2^   ft.  =  180^  »  rods. 

.-.    cost  ^i;W-{f{  x$2.50. 

—  <7o-i  Off. 

Part  to  be  paid  in  whcnt  =^227  J  J 

227 '  ••' 
.•.  Number  of  bushels     =  t^,^. 

=259bu.2pk.lgal.li§?pt. 
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8.  29  gal.  3  qt.  1  pt.     =29|  gal. 

.'.  cost  of  brandy  =29|^  x  43  J  cts. ; 

291 X  43f  , 
.'.  quantity  of  rye  =  — ktt —    "^' 

=41  bu.  3  pk.  2|  qt. 

4.  Ill  bu.  2  pk.  4  qt.     =3572  qt. 

2  bu.  1  pL  4  qt.     =76  qt. 
.'.  number  of  bags  =-Yp=47. 

129  X  95  X  4^ 

5.  Number  of  quarts        = o 

129x95x4ix45 
.-.  value  of  produce     = qo     o cts. 

=$96.93.... 

v.— Page  148. 

1.  Number  of  ounces  bought  =  12  x  16, 

it  n  on\f\    13X  7000. 

Cost  price  =  12  x  16  x  37^  cents 

=  $72. 

Selling  price  =  ''^7°°"^*°  cents 

°  '■  30x24 


.-.  he  loses  $2. 

2.  Cost  of  1  oz.  or  480  grs.  =  15  cents  ; 

.-.cost  of  ^"grs-^Ifl^jAA  cents 
=  13|^  cents. 

3.  It  is   evident  the  weight   must   be    a    common 
measure  of  8  lb.  20  gi-.  and '8  lb.  11  oz.  16  dwt.  16  gr. 

8  lb.  20  gr.  =  56020  gr. 
8  lb.  11  oz.  16  dwt.  16  gr.  =  51760  gr. 
The  H.  C.  F.  of  56020  gr.  and  51760  gr.  is  20  gr. 
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'1.  yu  mi.  1  fur.  1  per.  9  iuch.  =  24791G7  in. 

.-.  the  weight  =  24791G7  lb.  (Art.  188). 

=  12  t.  7  cwt.  3  qr.  1667  lb. 
6.  The  thirtieth  part  of  1  cwt.  8  lb.  =  /yV  cwt. 
The  eighty-fourth  part  of  2J  cwt.  =  ^\%  cwt. 

.-.  500  times  their  difference  =  600  x  ^f  j  cwt. 

=  250  lb. 

Examples  (Ixxxvii).     Page  151. 

1.  £  8.    d.  £     s.    d. 
=280    0    0       ^costof23rd. 

=     10    0       =       "       4  p. 
»=_0_0_8M2_       ..       4^  yd. 

281    0    8}»f--entire  cost. 

2.  £   8.    d.  £     8.    d. 
12  X   3  18    2       =  46  18    0       =co8t  of  12  cwt. 

3x    0  19    6^     =     2  18    7i    =      "        8qr. 
22  X   0    0    djl  =     0  17    2aV  =       "22  lb. 


40 

28x10    0    0 

30i 

4x    0    6    0 
i^x    0    0    Ifn 

4 
25 
16 


12x   0    0    1^^  =_0_0_7,^=       "       12  oz. 
50  14    4  ^Jg=^  entire  cost. 

3.  £  s.    d.  £    8.    d. 

4  110  X   2  18  10f_  =  29    8  lOJ     =cost  of  10  a. 
40    3  X   0  14  "  8f     =    2    4    2      =       "       3  ro. 
J26x    0    0    4^=     0    9    6f     =       "     26  p. 
82    2    7i     =entire  cost. 

4.  £8.    d.  £  8.    d. 


4 
25 


132  X   3  14    8i  -=492  18    9       =C08t  of  132  cwt. 
8  x~0"T8~"8-,V=     2  16    OW  =       "         3  qr. 


10^  X  0    0    8|^=     0  7  10iVxr=       "     10|  lb. 

496  2  7t*bV==^"*'^'^^  ^'ost. 

6.             £  s.    d.          £  8.  d. 

41  63>a2  12    0     =793  16  0       =C08t  of  68  cwt. 

25|     8x~3    3    0     =     9  9  0=        "         3  qr. 

^x    0    2~6/y=      2  4  1|     =^       "     17]  lb. 

805  9  1^     ^entile  cost. 
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5.         £      s. 

d. 

£        s.     d. 

4 

29x105     0 

0 

= 

3045     0     0 
78  15     0 
3     5     7^ 

—  cost  of  29  a. 

40 

3x   26     5 

0 

=       "        3  ro. 

5x     0  13 

H 

=       "       5  per 

3127     0     7^ 

^=  entire  cost 

7.         £    s. 

d. 

£      s.     d. 

20 

16 X   3  17 

6 

= 

62     0     0    = 
13     3    = 

cost  of  16  oz. 

24 

6x   0     3 

lOi 

6  dyvt. 

!20x   0     0 

l|f 

0     3     2$  = 

20  gr. 

63     6     5f  = 

entire  cost. 

8.           £     s. 

d. 

£       s.     d. 

4j25  X  42     2 

4 

= 

1052  18     4 

=r  cost  of  25  a. 

40    1x10  10 

7 

= 

10  10     7 

=       "       1  ro. 

llOx   0     5 

8,V 

2  12     7i; 

=       "      10  p. 

1066     1     6$ 

=  entire  cost. 

9.       £     8. 

d. 

£     s.     d. 

4|13x22     8 

0 

:= 

291     4     0 

=•  cost  of  13  cwl 

25    3x    5  12 

0 

16  16     0 
3  16     V^i 

=       "      3  qr. 

17x   0     4 

Kl  9 

=       "      17  lb. 

3x0  13 

n  = 

1  19 
0    8 

4.1      

16x0     0 

6r\  = 

4  8    

311  16     1§5  =  entire  cost. 
10.         £      8.     d.  £     8.     d. 

4|319  X  2  12     6      ^  837     7     6      =  cost  of  319  cwt, 
25n3l<0"'l3     n    =      1  19     4^    =       "      3  qr. 

'      16  lb. 

839  15     3f'L  =  entire  cost. 
Examples  (xc.)     Page  157. 
1.  Value  of  ^  of  estate  =  $7620  ; 

•■•  •'  I-   "  "M^'^T) 

=  $7833^. 
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2.  Value  of  §  of  A  of  sliip  =  $1260  ; 

.-.      "         whole  ship  =  $(4  x  12G0) 

=  $5040. 

8.  Quantity  bought  for  8GG  half-pence^ 8 1  lb. 

2018  X  3? 
.-.     "  "        2013  half -pence= -gg^' ib. 

-18/^lb. 
4.  Amount  of  work  done  in  26  da.  =  ^^  5 

iif  25 

=     1  4 

6.  Time  he  walks  96800  ft.  =  880  min. ; 

...  "    "   7020  ft.  = -'^=^«^//«  min. 
—  27  min. 

6.  Value  of  f  of  ^%  of  ^\  of  estate  --  $603,125  ; 

.    ,  ,     ,     .  .  ^^ofi-^x  608-126 

.-.       "  i  of  W  of  estate        =  ^     2  of^'oF^ 

^r  OI-,  jOIyy 

=  $1182.125. 

7.  Distance  15.5  cwt.  is  carried  =  60  mi. 

15.5  X  60 


8.25  cwt. 


8.25 
286t?j  mi. 


8.  Value  of  |  of  f  of  ^^  of  vessel  .-=  $1400  ; 

.-.        "      A  of  tV  of  vessel        =  $tWAa1J00 
'"      "  iofiofA 

=  $400. 

9.  Value  of  1  lb.  of  gold  =  12  x  £8-89  ; 

.-.       "     -04       "  =  £(-04  X  12x8-89) 

=  £1  I7.V.  4128</. 

10.  Cost  of  6  in.  of  the  first  kind  =  V-  =  It^- 

"  "         second      "    =  y±d.  =  iid. 

Now  i"  —  -I-3»_    and  *♦  —     '*  —  • 

now  f  7^   =    1  7  X  4  1 »   """  TT  —    17x41   » 

.*.  the  first  kind  is  the  cheaper. 
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11.  Weiglit  oanicd  20  mi,  for  £14}^  =  60  cwt.  ; 

^^         IH 
==  22^  cwt 

Examples  (xci).    Page  158. 
1.  Amount  mowed  by  8  men  in  7  da.  =  40  a.  ; 


8X7 

=  480a. 
2.  Sum  earned  by  8  men  in  5  da.  =  .$60  ; 

<<  ((  32  "       24    "      g  3  2x24x60 

*^  *  8  X5 

=  S1152. 
8.  Number  needed  to  consume  351  qr.  in  1G8  da. 

=  939  men ; 
•*  "  "  1404  qr.  in  56  da. 

1404X  1G8X939   ^  ^ 

_- . men 

35  1X56 

=  11268. 

4.  Number  of  hor3es  supplied  by  8  bu.  for  16  da.  =  2  ; 

"  "      3000  X  8  bu.  for  24  da. 

3000X 16X2 
,  ^^  24 

=   4000. 

5.  Cost  of  carriage  of  3  cwt.,  150  mi.  r=  $12  ; 

"     7-89  cwt.,    50  mi.  =  $':^^L2 
=  $10.52. 

6.  Cost  of  carriage  of  2 1.  for    6  mi.  —  $1.50 ; 

.!      -,c^^rJ.t      r,A      ■         ^12nx34xl.50 
"      12^1 1.  for  34  mi.  =  $        2x&       ^ 

=  $54-61i. 

7.  Sum  earned  by    3  men  in    4  da.  =  §15  ; 

.-.       "  "       18       "       16da.  =  $^^^Y-- 

^  .8360. 
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8.  Number  required  by    G  pcopio  for  24  da.  =  4  bu. : 

••  •*         72  "         8  da. 

==  !iiL?JL*.bu. 

Ox   24  " 

=  16  bu. 

9.  Time  required  to  travel  150  mi.  =  60  hr. ; 

.-.       ♦'  "  "  600  mi.  =  ^°" ^-A?  hr. 

1  o  0 

=  200  hr> 
But  200  hr.  =  Vo"  <la.  =  20  da. 

10.  Cost  of  carriage  of       6^|  cwt.  =  $15.70  ; 

"  4x7,',cwt.  =  §li^f:L><i!10 

=  $78.60.. 

11.  Number  required  to  earn  $120  in  6  da.  =  16  ; 

"  "  "       $270  in  8  da. 

270x  C  X  I  0 

=  27. 

12.  Number  supplied  for    $1.20  for  50  hr.  =  6 ; 

$21.60  for  60  hr. 

2  1. 00X50X0 

12  oxr,  6 
=.-  75. 

13.  Time  $190  lasts  8  men  ^  4  weeks  ; 

—  6  weeks. 

14.  Cost  of  2  horses  for  6  nios.  =  $120  ; 

"3  "  11        "        -^   (;..3x  1  1  X  1  80 

*"  2  X  fi 

=  $896. 

15.  Time  5  horses  are  fed  for  lOtiOd.  —  6  weeks  ; 

.•5  X  7  0  a  0 

•^  7  weeks. 
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16.  Time  required  by  o  men  to  reap  12^  a.  =  50  lir. ; 

"        .     "         7  "  15  a. 

SX15X5G 1 

—  ^x  isF" 

=  48  hr.  =  4  da. 

17.  Quantity  required  for  858  men  for  6  mo. =234  qr. ; 

"  979        "     3Jmo. 

979  X3tx234 
"^  358X6  "    * 

=  155i  qr. 

18.  Time  in  which  5  men  cam  $315  =  6  weeks  ; 

«        4        "         S231  —  ^'^^i  ^:?  w. 

■±  ^^'J^    4X315 

=  5^  weeks. 

19.  Time  in  whicli  7  men  mow    22  a.  =  88  br. ; 

"     12         "         360  a. 

7x360X88  Jjy^ 
^^  12X22 

=  840  br.  =  84  da. 

20.  Time  in  which  10  horses  eat  7^  bu.  =  7  da.  ; 

"        28  "        30  bu.  = 

10X3  0X7   J 

=  10  da. 

21 .  Time  300  bbl.  supply  (3  x  44  x  30)  rounds  =  5  da. ; 

"  400    "    (5x66x40) 

400x3x44x30Xg  t 

300X5X66X40      * 

-^  2  days. 

22.  Number  required  to  earn  19314J.  in  54  da.  =  29 ; 

407x20x12^/.  inl2da. 

407  X  20X 12X5  4X  2  0 

193  14x12 

=  660. 

23.  Cost  of  hiring  8  horses  for  1  mo.  =  jE18  ; 


4  "         5  mo.  ~  £      3 


4x5x18 

=  £12o! 
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Examples   (xcii).     Page  i6i. 

1.  Pai-t  of  work  done  by  ^  iu  1  hr.  =  ^. 

"     A  and  5  "        =  i  +  | 

6 

Time  required  to  do  ^^^  of  work  =  1  hr. ; 

all  the  work  =  ?-^  ^^^ 

.-  sl  hr. 

2.  lu  1  hr.  A  docs  .j\  of  work  ;  B,  ,»j ;  C,  ^j. 
.*.  Part  done  hy  A,  B  and  C  in  1  hr. 

=  GV  +  Vjt  +  A)  ofwork 
=  hWjj  oi  work. 
Timo  required  to  do  .^^.2u  ^  work  =  1  hr. ; 

all  the  work  =  ^/-"-'^i  hr. 

=  ISfVr  hr- 

8.  In  1  day  A  and  jff  reap  i  of  field  ;  A  and  6*,  ?  ;  B 

and  C,  i ; 

.*.  twice  (A's  work  +  B's  work  +  (Js  work)  daily 

1  J.  a  J.  I  7 .1 . 

—  ^i-^T^  —  B?-> 

.'.  A,  B  and  O  do  ^'^^  of  the  work  daily. 
Time  required  to  do  /g\  of  work  =  1  da.  ; 

all  the  work  =  ^^  da. 
=  2|»  da. 

4.  Part  filled  in  1  min.  =  (^  +  i  +  TV)  ®^  vessel 

=  I  of  vessel. 
Time  required  to  fill  f  of  vessel  =  1  min. 
"  the  vessel  =  ^  min. 

=  2i.  min. 

5.  Part  done  by  i4  in  1  da.  =  j\  of  ^^  of  work  ; 

2  da.  =  2xTVof  tV  " 
=  ^\  of  work. 
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Part  done  by  5  in  2  da.  =  1  -(t^  +  tV)  =  h> 
1  da.  =  ^  of  ^  =  ^\  ; 
.'.  B  would  do  the  whole  work  in  10  days. 

0.  In  1  hr.  A  does  ^  of  the  work ;  B  and  C  do  3  ;  A 
and  C,  |. 

Part  done  by  C  in  1  hr.  =  f  —  i  =  -,^ ; 

Time  B  requires  to  do  ^\  of  work  =  1  hr. ; 
.-.     "     B  "         all  the  work  =  ^^J^  hr. 

=  4hr. 

7.  Part  done  by  A  in  12  da.  =  l^; 

"     B  "    5  da.  =  /y  ; 
.-.     "  "     C  "    4  da.  =  l-(^f  +  /^) 

—  t* 
Time  C  requires  to  do  f  of  work  =  4  da. ; 

.-.     "     C        "  all  the  wOTk  =  ^± 

=  18  days. 

8.  Pai-t  filled  in  10  min.  :=--  |^  +  ^-^^ 

—    29 

EXAMINATION  PAPERS. 
I. — Page  164 

1.  Weight  carried  36  mi.  =  1200  lb. ; 


.*. 

<C                     <( 

24mi.  -  ^«^;;°» 
=  1800  lb. 

2. 

Value  of  1  of 

ship  = 

=  $13056  ; 

.-. 

"        1 

-       = 

^  1 X 13056 
=  $18360. 

3. 

Value  of  12  X 

3|  oz. 

of  silver  =-  $54  ; 

.'. 

<( 

22  oz. 

^^                     ^   22x54 
V    19X31: 

=  $26.40. 
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4.  Expenees  in  35  da.  =  $61.60  ; 

3C5da.  =  $^''^;^'*"' 
=  $642.40 ; 
.-.  bis  total  income  =  $1042.40. 

6.  When  the  tax  is        Gd.  the  income  =  £1 ; 

"  "        3690tZ.  "  =  £i-^-?-°JL' 

=  £616. 

II. — Page    164. 
1.  Tax  on  $2720  :=.-  $(2720-2640-60)  =  $79.34; 

=  2-9tVs  cents. 

3.  Since  5  horses  =  84  sheep ; 

10      "  =  168  sheep ; 

.-.  10  hoiflcs  and  132  sheep  =  (1(58  +  ]  82)  sheep 

=  300  sheep. 
And  15  horses  and  148     "      =  (252  +  148)  sheep 

=  400  sheep. 
Cost  of  keeping  300  sheep  =  $202  ; 


400      «'      =$'    3„^ 


Cl'JOOX  203 

—  ^    "3  0        " 

=  $209^. 

3.  Debt  on  which  be  loses  25  cts.  =  $1 ; 

.-.     "  "         $602.10  =  $«-°2^»^'Ll 

=  $2408.40. 

4.  No.  required  for  1  work  in  22  da.  =  15  men ; 

.*.     "  "  4  works  "  -5- da. =4  x5x  15  men 

=300  men. 
6.  Time  for  72  men  to  do  1  work  =63  days 
.-.     "      42     "  3  work8=^''73''«5  da. 

=  824  da. 
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III. — Page  164. 

1.  ^'s  wages  for  12|  da.  =  ^'s  wages  for  7i  da.  +  B'a 
wages  for  7^  da. ; 

.-.  A's  wages  for  (12f  -  7^)  da.  =  B's  wages  for  7i  da.; 

12^  X  7^ 
.•.  A'a  wages  for  12f  da.  =  B'a  wages  for  -  5  5    "*  da. 

=  18  days. 

2.  No.  required  for  1  work  in  30  da.  =  100  men  ; 

.-.     "         '♦  3  woi-ks  in  a^"  da.  =  3  X  4  X  100  men 

=1200  men. 

3.  In  working  capacity  5  men  =^  7  women  ; 

"  "         7  men  =  — .—  women 

=  9|  women. 

Time  for  7  women  to  do  1  work         =  37  da.  ; 

2  X  7  X  37 
•  •  "    (9|  +  5)  women  to  do  2  works  =  — =-,  ^ da. 

=  35  da. 

4.  Part  done  by  A  and  B  in  1  day  =  ^'^  of  work, 

"     by  ^  alone       "        =:^  of  work; 
.'.     "       "     by -4  alone       "        =  (^ji^^  —  5'^)  of  work 

=  y^  of  work 
.-.  Time  required  by  A  to  do  all  tbe  work  is  33^  da. 
x\mount  done  by  A  in  20  da.  =  ^^  =TTnT  of  work. 
B  in  20  da.  =  ^^  =  ^%\  of  work; 
.-.  A  does  (y-^Q^  or  ^)  of  work  more  than  B. 

5.  Part  of  cistern  emptied  in  one  min.  =  yy— ^V 

1   . 

—  ^TT  » 

.•.  time  required  to  empty  cistern  =  60  min. 

IV.— Page  165. 
1.'^  works  10  da. ;  B,  3  da. ;  C,  4  da- 
Work  done  by  A  in  10  da.  =  |j  of  work  ; 
'^  B  in    3  da.  =  ^^^       "       ; 
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.'.the  time  C  does  { 1  -  {\%  +  -^  \  of  work  =  4  da. ; 
.*.  the  time  G  does  the  entire  work  =  6  x  4  da. 

=  24  da. 

2.  Time  for  (9  +  2x12  +  3x7)  boys  =  250  da.  ; 

"      (18  +  2x15  +  3x9)     " 

r»  +  2xi3+3x7;x200-i 

1  8 +  2  xTe +  3"jr9  *• 

=  180  da. ; 
.-.  to  do  double  the  work  they  would  be  2  x  180  da. 
=  360  da. 

3.  They  approach  each  other  at  the  rate  of  10  miles 
per  hour ; 

.•.  they  would  meet  in  Yo"  J^^.,  or  10  hr.; 

.*.  A  would  have  gone  10  x  6  mi.,  or  60  mi. 

When  the  sum  of  the  distance  each  walks  equals  50 
mi.,  or  150  mi.,  they  will  be  50  mi.  apart. 

This  is  the  case  after  they  have  walked  ^g  hr.,  or  Ytt" 
hr.  =  5  hr.,  or  15  hr.,  respectively. 

4.  Between  noon  Monday  and  10^  a.m.  Saturday, 
there  are  118:^  hr.  / 

Time  lost  in  24  hr.  =  3jl  min. ; 
.-.  "        118ihr.  =  ^iMX3i 

=  15  min.  36;^^^  sec. 
As  the  watch  is  10  min.  too  fast,  it  will  be  5  min. 
36  4^^  sec.  too  slow. 

5.  The  watch  goes  290  min.  in  300  mm.  ol  exact 
time ; 

.*.  290  min.  on  the  watch  =  800  min. ; 
.-.  800         •'  "  =  ?^?-=^l?^min. 

V  9  0 

=  5  hr.  10^5  min. 
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In  the  second  case,  310  min.  on  the  watch  =  300  min.; 
.-.    300 

300x300    • 

=  — r^TT. —  nun 

II  1  0 

=  4  hr.  50^^  min. 

V. — Page  165. 

1.  Wages  for  60  da.  at  $2         =  60  x  $2. 

=  $120 ; 
.'.  total  loss  by  idleness         =  $28. 
Sum  lost  by  being  idle  1  day  =  $(2+1.50); 
.•.  numberof  days  of  idleness  =  3!^^=  8; 
.-.  he  worked  (60-8)  days  =  52  days. 

2.  In  1  hr.  1  man  does  ^'j  of  work ;  1  woman,  ^j  ; 
1  boy,  T-1^  ; 

.*.  part  done  hourly  by  1  man,  2  women  and  3  boys 

li         4         il      2  3 

Time  required  to  do  -^^\  of  work  =  1  hr. ; 

"       all  the  work  =  ^f^  hr. 

=  10  hr. 

3.  By  the  second  part  of  the  question  we  see  that 
pipe  ^— pipe  C,  empties  ^  of  the  cistern  in  1  hr.; 

.-.  pipe  C— pipe  4,  would  fin  5'^  "  " 

We  have,  therefore, 

pai-t  of  cistern  filled  in  1  hr.  by  pipe  A  +  pipe  B=i 


<« 

"     C  -  "    ^=v^ 

(( 

"    ^-  "    c=^\\ 

"  2   X 

"^=i  +  ?V+i;V=5V 

(t  C(  ((     A  —.1  7   5 

-^      3~15 — 48" 

.•.  pipe  B  fills  the  cistern  alone  in  \^  hr.^6^'  hrs. 
"     A  "  V  lir.=9^  hrs. 

4.  Number  of  hours  between  12  on  Saturday  night 
and  noon  on  Tuesday  is  60, 


42  SOLUTIONS  HAMBLIN  SMITH  8  ARITHMETIC. 

Number  of  hours  between  12  on  Saturday  night  and 
4  p.m.  on  Thursday  is  112. 

3G03  min.  on  clock  ==  8600  min.  of  true  time  ; 
.-.  6720  "  =i-'-^^i^°min.     " 

=:  111  hr.  54t^Vt  "ai°- 
=  3  hr.  54i^5%*V™i°'  P-™-  Thursday. 
=  3  hr.  54 1  min.  nearly  " 

5.  Amount  which  the  work  falls  behind  daily 

-  (1  +  l  +  i-i- A)  of  a  day's  work. ; 
.-.  in  84  days  it  falls  behind 

84xa+i  +  i-i-TV)         "         " 

—  176  days  work ; 

.'.  part  which  17  men  must  do  more  =  -6  of  a  day's  work; 
1  man  "  =  tr     " 

Examples  (xciv.)     Page  169. 

7.  Time  for  which  interest  is  to  be  calculated  =  185 

days. 

Interest  =  $ — 305x200 —       ^      200 

=  $164-025. 

8.  Time  =  159  days  =  lU  yr. 
Interest  =  £(2041^  ^  Uz  ^  tU) 

p491 7 1 X53 

=  *   80X7300 

•     =  £4  9«.  2^~S^. 

Examples  xcv.      Page  171. 
1.  Interest  on  $326  for  15  yr.  =  $220.05  ; 

_  ,  ,  aI  OOX  220.08 

$100  for    1  yr.  =  f—ra'eirra— 
=  $4i. 
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2.  Interost  on  $700  for  1  yr.  =  $^°°^^  =  $42 
The  entire  interest  on  $700  =  $(920.50—700) 

=  $220.50. 
Time  for  which  $42  is  interest  =  1  yr. ; 

"     $220.50       "        =  ^^°^^^°^^  yr. 

=  5iyr. 

3.  Interest  on  $100  for  8  mo.  at  9  %  =  $6  ; 
.'.  Principal  which  amounts  to  $1         =  $|^^  ; 


$1325  =  $ 


1325X100 
106 
=    $1250. 

4.  Sum  on  which  $54.00  is  interest  =  SlOO  ; 

"     $202.50         "  =  0igli5oxioo 

54 

=  $375. 

5.  Interest  =  2  Principal  —  Principal. 

Bare  the  interest  of  Principal  for  1  yr.  at  6%  is  $ — ^„ 

5  X  Prin. 
Time  to  produce  $ — j^. —  =:  1  yr,  ; 

Prin.  =  -l"  yr.  =  20  yr. 

6.  Interest  on  Principal  for  16|  yrs.  =  f  of  Principal ; 

•     "     SI      forlvr  -S-^-— ^"^^  • 
^1      lor  1  yr.  =  ^p^.ijj^,ip^i  ^  Ig.  , 

«     dp.,««  r     ,  ^100  X  7  X  Principal 

.-.    "     $100  for  1  yr.  =  $o p  ■     ■     , ^ 

"^  ^8  X  Principal  x   16f 

^$5i. 

7.  Sum   on   which  $70  is  interest  =  $100; 
.-.  principal  of  which  $1  is  the  amount  =  $ttJ» 

"      $1275  "        =$ll^±^ 

=  $750 
Time  for    which    $52. .50    is  interest  =  1  yr. ; 

.-.       "  "       §(1406.25-750)"  = --/^^iiyr. 

=  12^  yr. 
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8.  The  interest  on  $400  for  8  mo.  =  the  interest  on 
$100  for  12  mo. 

The  interest  on  $100  for  12  mo.,  at  a  certain  rate% 
=  the  interest  on  $200  for  12  mo.  at  half  that  rate ; 

.'.  the  sum  horrowed  would  pay  the  same  interest  as 
$(500  +  200)  would. 

Interest  on  $700  for  1  yr.  ^  $35  ; 

.-.     "  $100  for  1  yr.  =  $^^^ 

=  $5. 

9.  Time  for  which  ffj^a  is  ]ntere8t=865  days  ; 

A^\  X  865 


^2T  7  30 


da. 


=97  da. 

10.  Interest  on  ^2550^  for  125  da  =  Mi)^^  ; 

£100    for  865  da.  =  f^-^fJ-S':'"" 

=  £4-752. 

=  4^  per  cent. 

11.  Interest  on  $8000  for      1  da    =  $2  ; 

$100    for865da  =^$'«-\;i^-» 
=  $9*. 

12.  Cost  of  wheat  at  end  of  6  mo  =  5000  x  $1.2r> 

=  $0250. 
Sum  realized  =  ^6000. 
Amount  of  $6000  for  G  mo  =  $6800. 
.-.     his  gain  r^  $(6800-6250)  -r:  $50. 
18.  Interest  on  Principal  for  6i  yr.  =  |  of  Princiiml  , 

I X  Principal 
'«.        $1  fo^lyr--$p,i„cipalx6^ 

"  $100 

_  ^100  X  ^  X  Principal  _  ^^ 
"~         Principal  x  6J^     "" 
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14.  Interest  on  $100  for  4^  yr.  at  5  %  =  $22.50  ; 
.-.  the  Principal  which  amounts  to  $1  =  $.j4o^ ; 

a  a  ic  SR7S^   ATS/jxlOO 


Time  for  which  $30  is  interest  on  $600  =  1  yr. ; 
"         "       $540  "  "       =  ^*»''J.vr 

30         -f    ' 

=  18  yr. 
(18-41)  yr.  =  13i  yr. 
15.  Time  for  which  $947625  is  interest  =  365  da. ; 
"         "  $37-905 

3  79  0.5  X.I  6  5 


94.7  625 

=  146  da. 


da. 


146  days  from  May  13th  is  Oct.  6th. 

Examples  (xcvi )     Page  173. 

1.       Principal  on  Interest  Jan.  1,  1877  ==  $1500.00 
Interest  to  Mai-ch  16,  1877  =         18.25 


Amount  =  $1518.25 
First  payment  =       100.00 

Remainder  =  $1418.25* 
Interest  from  March  16,  to  June  13,  1877  =.        20.75 


Amount  =  $1439.00 
Second  Payment  =       400.00 

Remainder  =  $1039.00 
Interest  from  Jane  13,  to  Sept.  1  =         13.66 

Amount  =  $1052.66 
Third  Payment  =       200.00 
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Bemainder  =    $852.60 
Interest  from  Sept.  1,  to  Jau.  1,  1878  =         17.09 

Amount  =    $869.75 

2.  Principal  on  Interest  March  15, 1876  =  $3500.00 
Interest  to  June  1,  1876  =         44.87 


Amount  =  $8644.87 
First  Payment  =       800.00 


Remainder  =  $2744.87 
Interest  from  June  1,  to  Sept.  1  =         41.51 


Amount  =  $2786.38 
Second  Payment  =       100.00 


Remainder  ^  $2686.38 
Int.  from  Sepi  1,  1876,  to  Jan.  1,  1877  =         53.87 

Amount  =  $2740.25 
Third  Payment  =     1560.00 


Remainder  =  $1180.25 
Interest  from  Jan.  1,  to  March  1,  1877  =         11.44 


Amount  =  $1191.69 
Fourth  Payment  =       300.00 


Remainder  =    $891.69 
Interest  from  March  1,  to  May  16,  1877  =         11.14 


Amount  =     $902.83 

3.  Principal  on  Interest,  Oct.  15,  1859  =  $1200.00 
Interest  to  Oct.  16,  1860  =         72.00 
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Amount  =  $1272.00 
First  Payment  =     1000.00 


Kemainder  =    $272.00 
-  ut.  iiom  Oct.  15,  1860,  to  April  15,  1861  =  8.16 


Amount  =    §280.16 
Second  Payment  =       200.00 


Eemainder  =       §80.16 
Int.  from  April  15,  1861,  to  Oct.  15,  1861  =  2.40 

Amoimt  =      §82.56 

Examples   (xcviii).     Page  177* 

1.  Amount  of  §1        =  §(1.03)*  =  $1-125509  ; 

$1000  =  1000  X  $1-125509 
=  §1125.509  ; 
.-.  interest  =  $125,509. 

2.  Amount  of  $1       =  $(1.03)«  =  $1-19405  ; 

$200  =  200x81-19405; 
=  $238.81. 

3.  Interest  of  $1  for  4   yr.  =  $(1.06*- 1)  =  $-26248. 

"       3     "  =$(1.06'' -1)  =  8-19102; 
"       3i  " 

=  $(19102  +  -26248^J_9UL2\ 

=  $-22675  ; 
.-.  interest  of  $676.75  for  3i  yr.  =..  $(675.75  x -22676) 

=  $153  22. 

4.  Amount  of  $1000  for  4  payments 

=  $(1000x1.03*) 
=  $1125-508... 
Amount  of  $1000  at  simple  int.  =  $1120.00  ; 
.-.  his  gain  =  $5-508... 
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5.  Amount  of  ;P5000  half-yearly  =  £(5000  x  1  •02*) 

=  £5412-1608 
Amount  of  £5000  yearly  =  £(5000  x  1.04  2) 
=  £5408  ; 
.-.  difference  =  £4-1608 

=  £4  8«.  2TV5rf. 

0.  Interest  on  $40000  =  $  1 40000  x  (1.06*  - 1)  j 
=  S8620.26. 
Interest  on  $80000  -^.  $  1 80000  x  (I.O52  - 1)  J 

=  88200.00 ; 
.-.  the  diflference  =  $420.25. 

7.  Compound  interest  of  $248  =  $|248x  (l-085»-l)( 

=  $26.96... 
Simple  interest  of  $248  =  ig(248  x  3  x  -085) 
=  $26.04 ; 
.-.  the  diflference  =  92  cents. 

8.  Amount  of  $1  for  8  yr.  =  $(1.04)^  =  $1124864. 
2  yr.  =  $(1.04)2  ^  $1-0816. 


Interest  during  8rd  yr.  =  $-043264  ; 
.-.   Amount  of  $1  for  2*  yr.  =  $(1:0816  +  --^'— 

=  $1-103232. 
Hence  the  sum  of  which  $1'103232  is  amount  =  $1 ; 
$16989-7728 

^  J  C  9  8  0.7728 

V     iVl  0  3333 

=  $15400. 

9.  The  sum  of  which  $(1.05)-»  is  the  amount  =  $1 
"  "  $27783       "         " 

f_2  7  7  8  3 , 

=  $24000. 
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Examples  (xcix).     Page  i8i. 

11.  The  sum  of  which  $(1.05)3  is  the  Present  Worth 

=  §1 ; 

"     $6945.76  "  «« 

_  *6945.75 

=  $6000. 

12.  The  amount  of  $1  =  $(1-01B75)»  =  $1-070668. .  ; 
.-.  the  discount  off  a  debt  of  $1-070668=  $-070668  ; 

$245.25 

qua45.25x.07  0668 

V  J  Q  7  Q  g  g-^ 

=  $16-186... 

13.  The  interest  on  $19-3125  for  1  yr. 

=  $(20|fJ-19A) 

$927    . 

—  rg^TJ  ' 

^  .  100v927 

"         $100  for  1  yr.  =$        ^  ^^^ 

^     ^^^^ 

=  $5. 

14.  The  bill  is  due  on  May  4. 
Hence  the  time  is  73  days. 

The  sum  of  which  $1.02  is  the  present  worth  =  $1 ; 
"         $1127.10  "  " 

^1  127.10X1 

*  1-02 

=  $1105. 

15.  Interest  on  $250  for  1  time  =  $25  ; 

$250  for  2  times  =  $50 ; 
.-.  discount  off  $300  for  2  times  =  $50  ; 

"         $275         "  ==  <aLL£-^LL? 

=  $45^." 
Again,  interest  on  $250  for  ^  time  =  $12.50  ; 
.-.  discount  off  $262.50         "  =  $12.50  ; 

$275  "  =  $-"-''^''-^ 

=  $18A- 
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16.  The  amount  of  $1  =  $1-0875. 
Hence,  if  $1  is  the  cash  price,  $1-0875  should  be  the 

credit  price. 

Now,  $1-0376  =  $1^V 
Hence,  if  the  cash  price  =  80, 
the  credit  price  =  83. 
The  credit  price  =  $88.20  ; 
.-.  the  cash  price  =  |o  of  $38.20 ; 
=  $82. 

17.  Interest  on  $98  for  1  time  —  $80 

$98  for  i  time  =  $15 
.-.  the  discount  o£f  $113      "         ==  $15 

$128     "        =  $--n'^ 
=  $1011^. 

18.  Sum  on  which  $-80  is  int.  for  8  mo.  =  $20  ; 

"     $20.80         "         "       =$»°«°^^«" 

=  $520. 
Interest  on  $20  for  8  mo.  =  $-80  ; 

.-.       "       $100  for  12  mo.  =  S  '-""-^^JJ.^.:^ 

=  $6. 

Examples  (c.)     Fage  183. 

1.  Interest  on  $950  --=  $(950xiXi^) 

--.  $16025. 

True  discount  oflF  $960  >=  $  °-^"^{-  J' 

=  $16-889...  ;  i 

.-.  the  diflference  ^  $-285... 

2.  The  bill  is  due  on  Sept.  20. 
Interest  on  $722.70  for  40  days  at  7^  % 

=  $(722.70  X3*AXtW) 
=  $5.94  ;  I 

.-.  he  received  $(722.70-5-94)  =  $716.76. 


4 
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8.  The  bill  is  due  on  Nov.  12. 
Interest  on  $7850  for  146  days  at  10  % 

=  $(7850  X  ill  Xt?^) 

=  $314. 

4.  The  note  is  due  on  Oct.  6. 

The  interest  on  $100  for  95  days  ^  $\^  ; 
.'.  note  for  which  he  receives  $(100— VV)  =  $100  ; 

".       $501.69  =  $^^1^11^ 

7  167 
=   $511. 

5.  Interest  on  $5555  =  $(5555  Xy^) 

=  $333.30. 
True  discount  off  $5555  =  $(^li^JLl) 
=  $314.43... 
.-.  the  difference  =  $18.86. 

EXAMINATION  PAPERS. 
I.— Page  184 

1.  Cowptmnd  interest  on  $1  =  $(1.04»  — 1)  ; 

"      $25000  =  25000  X  $(1,043  -  1) 
=  2500OX  $-124864 
=  $3121.60. 

2.  Amount  of  $1  at  compound  interest  ^  $1  124864. 

$1  at  simple  "       =  $1.12  ; 

.-.  sum  on  which  $-004864  is  difference  ==  $1  ; 

$3.80  "  =$±12Jil. 

^  ^004864 

=  $781.25. 

3.  Compound  interest  on  $100  for  2  yr. 

=  100  X  $(1.04^-1) 
=  $8.16; 
.-.  the  simple  interest  on  $100  for  2  yr.  =  $8.16  ; 
$100  for  1  yr.  =  $^^ 
=  $4.08. 
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4.  Compound  interest  lor  3  yr.  =  1000  x  f)(1.03»  - 1) 

=  §92-727. 
"  "  2yr.  =  1000x$(1.03«-l) 

=  $60.90 ; 
Syr.  =  $81-827; 
196  da.  =  ^^^  of  $31-827 
=  $17.00 ; 
"     2  yr.  and  195  da.  =  $77.90. 

5.  He  adds  $20  to  his  capital  for  each  of  4  years. 
Amount  of  the  Ist  $20  saved  =  20  x  $(1.04)*. 

2ud  $20     "       =  20x$(1.04)». 
3rd  $20     "      =  20x$(].04)3.     • 
4th  $20     "       =  20  x  $(1.04)  ; 
.'.  his  capital  is  increased  by 
$(20  +  20  X  1.04  f  20x1.042  +  20x1.043  +  20x1.04*) 
=  $(20x5-41632...)  =  $108-826...  ; 
.'.  his  present  capital  —  $(8000  + 108-326...) 
=  $8108-326... 

II.— Page  184. 

1.  See  articles  181,  182. 

2.  True  discount  =  $~^  =  $W 

=  $19.04^f. 
Interest  on  $*^»  =  $(Vt  Xt^t) 
0^  =  $-95^T- 

Interest  on  $400  =  $^^^ 

=  $20. 
Now,  $(20-19.04^\=)  =  $.955V 

3.  Discount  oflf  £'120  =  £10  ; 

£110  =  £'^Vo^ 
=  £9  3^.  id. 
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% 

4.  Interest  on  1(10292-372)  for  1^  yr.  =  |372  ; 

§100  fori    yr. 

_  g.  100x372 
~  ^9920  xli 

5.  Present  value  of  a  de  )t  of  $(1,052)  —  $1 ; 

$110.25 
_  ^  110.25x1 

-  ^~i:o5^ 

=  $100. 
III.— Page  185. 

1.  Amount  of  $5000  at  end  of  18  mo.  =  $5450. 
This  was  the  sum  he  had  to  return. 

Amount  of  §7500  for  1  yr.  =  $7950. 
This  was  the  sum  he  realized ; 
.-.  he  gained  $(7950-5450)  =  $2500. 

2.  Discoimt  on  $7  for  93  days  at  6  %  =  $-10701 ; 
.•    cash  selling  price  =  $7- $10701  =  $6-89299. 

Profit  per  cwt  =  $6-89299 -$5.25  =  $164299. 
Hence,  total  profit  =  43|  x  $1-64299  =  $71.88... 

3.  Present  ^orth  =.  $'°,7,Vo— 

=  $888.8^. 
See  Note  I.,  Art.  181. 

4.  Interest  to  be  received  each  half  year  =  $250. 

Interest  on  $1  for  1  mo.  =  $^^ ; 

Sumx$(l5fT  +  l^i^  4-1^^  +  12^^-1- 13^1^+ 1'^) 

=  $250; 

.-.  gumx$(6^VJ  =  $250; 

^250 
.*.  sum  =  $ 

fi  21 

=  $4i^\V 

Note. — The  advanced  student  may  refer  to  Ex.  1, 
page  342. 
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6.  Interest  on  £266|  for  i  yr.  =  £(266Jx  ix^Sff/ 

=  £3. 

Discount  o£f  £83  for  i  yr.  =  £^^ 

=  £3. 

IV.— Page  185. 

1.  Interest  on  $6400  for  8  mo.  =  $218^  =.  dipcn^'it  : 
.-.  §6400-$213i  =  $6186f  =  sum  he  has  to  Liix'. 
Amount  of  $1  for  8  mo.  .-=  $1,03^  ; 

"     $61861      "       =  61861  x$1.03i 
=  $6392.881  ; 
.-.  sum  gained  -=  $(6400-6392.88f) 
=  $7.1H. 

2.  Compound  interest  on  =  $(1.08=*  -1) 

=  $-259712. 

Simple  interest  on  $1  =  $-24  ; 

.-.  difference  =  $-019712. 

Sum  on  which  $019712  is  difference  =  $1 ; 

*'       $985-60  "  =  $?-»»:»»J^' 

^  ^   01 97  1  a 

t=  $50000. 
8.  Since  the  discount  is  the  present  worth  of  the 
interest, 

Interest  on  £63 i^  for  2  yr.  =  £7  19«.  7^/. ; 
£63U  for  1  yr.  =  £3^^  ; 


£100fbrlyr.  =  £l^x8^ 


63^^ 

:^£6J. 

Again,  sum  on  which  £7|,'J  J  is  interest  -=  £63^ J ; 

»«  ««  071  13  3  (( 

=  jg*     TffTT  X  OOyg 
71  rt  7 
'T9V 

=  £674  18«. 
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4.  Amount  of  $8000  in  4  yr.  =  8000  x  $(1.05)* 

=.  §9724.05  ; 
,-.  ^'s  is  better  by  $(9724.05-9500) 

=  $224.05. 

5.  Suppose  he  borrows  $100, 

then  the  interest  he  receives  amounts  to 

2  X  $(1  +  1.02 +  1.022 +  1.023)  _  $8-243216. 
Interest  he  has  to  pay  =  $6*; 
,  sum  on  which  he  gains  $2-243216  =  $100 ; 

e-n/sn  -loirnrt  a269.1  8692  x'l  00 


^AUt/    . 

iUt»l> 

—  *          2.243216 

=  $12000. 

Examples  (ci.) 

Page  187. 

0 

xi  = 

0 

3 

x^  = 

3 

6 

xi  = 

6 

9 

X  i  = 

9 

e 

12 

xi  = 

13 

15 

x^  = 

15 

e 

45 

^ 

45 

• 

the  equated 

time  = 

6 
S 

=  7^  mo. 

16 

X  450  = 

7200 

13^ 

X  250  = 

3875 

700     )  10575 

15WV  =  equated  time. 
It  is  now  required  to  find  the  present  worth  of  $700 
due  in  15  ^g  mo. 

Present  worth  of  $700  =  $'^^  ^  ^^ 


105 
=  $666^AA 


94 


56 
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7. 


2  X  ^ 
8  X  ^ 

.3 


6V     »    18 


6       \    96 

a^      )     ff 

The  whole  debt  is  due  in  4^  mo. ; 
.-.  if  one-half  of  it  is  paid  now,  the  other  should  no 
be  paid  till  2  x  4 J  mo.,  or  8|  mo. 


8.                          Debt 

When  Due. 

No.  of  days  from 
Jan.  30. 

$80.75 

150.00 

80.80 

40.50 

60.30 

Jan.  80 
Apr.    8 
July    1 
Aug.  10 
Aug.  25 

0 

63 

152 

192 

207 

Taking  Jan.  80  as  the  date  from  which  to  calculate 
the  equated  time,  we  have 

0  X   80-75  =    000000 

63x150.00=    9450.00 

152  X   80.80=    4681.60 

192  X    40.50  r^    7770.00 

207  X    60.30  ^  12422.10 

862 

.35    )  3432( 

).70 

95  almost. 
95  da.  from  Jan.  30  is  May  5. 

Time  between  May  5  and  June  2  =  28  da. 

Interest  on  $362.3r)  for  28  da.  at  6  % 

=-- $(362.35  xA^jXtU 

=  $1.66...; 
.-.  $(862.35  +  1.66...),  or  $;«54.01...  will  balance  the 
account. 
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9.  £140  is  due  in    50  da. 

£120         "  74  da. 

£380         "         106  da. 
.-.  equated  time  =  '-^+««-«Atlo^o  da. 

i  140+130+380 

=  88  da.  (nearly). 
88  days  from  the  1st  of  March  is  28th  of  May. 


^ 

No.  of  davs  from 

10. 

Debt. 

When  Due. 

l^th  Jan. 

2U18d. 

Feb.  8 

26 

34o94r?. 

March  5 

51 

72946r/. 

March  18 

64 

181688(/. 

May  13 

120 

2d658d. 

May  23 

185 

-29658.f/ 

Juue  5 

148 

26 

X 

24418 

=      634868 

51 

X 

34594 

=    1764294 

64 

X 

72946 

^    4668544 

120 

X 

lffl688 

=  21802560 

135 

X 

29658 

=    4003830 

143 

X 

29658 

=    4241094 

872962 

)  37115190 

100,  nearly. 

1. 

Dr. 


Examples  (cii.)     Page  igo. 

J.  Hughes  in  account  with  S.  Adams. 


Cb. 


July  4 
Aug.  20 
Aug.  2fl 
Sept.  2;-. 
Dec.     5 


0  X  .S75.90  =  .0 

47  X  815.r.8  =  3a'?32.26 
56  X  178.2;j  =  99S-2.00 
as  X  387.20  =  :i2l:$7.GO 
154  X  418.70  =  64479.80 


2175.63  )144931.60 
67,     early. 
67  days  from  July  4  is  September  9, 
Due  September  9 §217.^.63, 


Aug. 
Sept. 
Sep*. 
Nov. 
Dec. 


10  Ox  316.00  =            .0 

1  22  X  675.00  =  14a50.00 

25  46  X  512.25  =  2.356')..50 

20  102  X  161.75  =  16498.50 

1  113  X  100.00  =  1130().(X) 


1765        )  66212 
^                    ,  nearly   38. 
.38  days  from  Aug.  10  is  Sept  17. 
Due  September  17 <1765. 


68 
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If  $2175.63  gain  a  certain  interestin  8  days  (Art.  186) 
$410.68  will  gain  the  same  interest  in 

42  days  before  Sept.  17  is  Aug.  6. 
2.  The  items  of  the  Dr.  side  fall  due  Oct.  12,  Nov.  11. 
Jany.  17,  and  Dec.  81,  respectively. 
Db.  a.  B.  Conron.  Cb. 


Oct.     12 

0  X  927.30  =             0 

Oct.      10 

0 

X-50D-          0 

Nov.    14 

33  X  342.75  -=  11310.75 

Nov.    20 

41 

X  art)  =  12.300  00 

Dec.    31 

80  X  175.50  =  141)40.00 

Nov.    30 

51 

X  250  -  12750.00 

Jan.    17 

97  X  212.13      2057G.61 

1657.68   )  45927.36 
nearly  28? 

1050    )  25050.00 
nearly  24. 

28  days  from  Oct.  12  is  Nov  9. 

24  days  from  Oct 

10  is  Nov.  3. 

Due  Nov.  9  <fir.57.68. 

Due  Nov.  3.. 

»1050 

If  $1050  gain  a  certain  interest  in  6  da.  the  balance 
$607.68,  will  gain  the  same  interest  in 

Hence,  the  balance  will  be  due  on  the  11th  day  from 
Nov.  9,  or  on  Nov.  20. 

8. 

Db.  J.  Green  in  acconnt  with  Adam  Miller  &  Co.  Cb. 


March  1, 

184  X 

720.75  = 

"     20. 

203  X 

815.30  =. 

April  11, 

224  X 

.587.80  = 

"     .30. 

243  X 

300  (K)  = 

June  15, 

289  X 

625.25  = 

July    18, 

323  X 

560.00-= 

Aug.   30, 

364  X 

681.90  = 

Sept.  25, 

389  X 

36,-,.30  = 

132618.00 

le-Vio-j.'K) 

131067.20 
72900.00 
180697.25 
180880.00 
24'.I3()3.60 
142101.70 


April  1, 
May  30, 
Julv  20, 
Sept  25, 
"  30, 
Oct.  30, 
Nov.  20, 


700.00  = 
569.89  = 


0 
243 

110 

177   y 

am  > 

304   X     

414  X    rM)M  — 


OMNXIO.OO 

i:«*4ft3  2r 

r>:.ip(M)()fl 


2U7(X)«.0(I 


3450.05     )_8a0510.1I 
nearly     238  da. 


238  days  from  April  1  is  Nov.  25. 
Due  Nov.  2.-I,  834.'i0.a5. 


4659.3»>  )_1255673^ 
nearly     269  da. 
269  days  from  Manh  1  is  Nov.  35. 
Due  Nov.  '2:>,  «4<;59.:)0. 

Since  both  sides  oi  tud  account  fall  due  on  Nov.  25, 
the  account  should  be  settled  on  that  day. 

Examples  cv.      Page  193. 

6.  Brokerage  on  $578  =  $26.01 ; 

$100  =  $'-^'';^^ 

=  $4i. 
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6.  Commission  on  i^lOO  invested  =  $2^  ; 
••      §102i  sent       =  |2i  ; 


$3377 


.3  37  7X3* 


^        1  02i 

=  $77. 

7.  Ready  money  payment  of  $100  =  $97.50  ; 

$7680  =   ^7  6  80X9  7^0 

=  $7488. 

8.  If  he  sell  wheat  to  the  value  of  $100  his  com- 
mission =^  $2,  and  he  has  $98  to  invest  in  silk. 

Commission  on  $98  =  $^4^  =  $^t§  5 
.*.  total  commission  =  $5|§  ; 
.-.    sum  invested  when  $5f§^  is  the  com.  =  $94^?^  ; 
"  "         $600 

_  g,600  X  94^3^ 

K  1  0 

=  $9800. 

9.  Sum  on  which  $1.50  is  brokerage  =  $100  ; 

"       $576  is  brokerage  =  $^^^^ 

=  $38400. 

10.  Brokerage  on  $100  invested  =  $-25  ; 

"      $100.25  given  =  $-25  ; 
..      $20050      "      =  $^^0^1^ 
=  $50. 
Sum  invested  =  $(20050-50)  =  $20000. 

Examples   (cvi).      Page  194 

3.  Premium  on  JBIOO  at  2*-  %  =  ^2^  ; 

.".  sum  for  which  goods  worth  £97f  are  insured  ■=  ilOO ; 

£4884^V       " 
43e4sVxlOO 

=^         97f 

=  £4488  15s.  -       . 
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4.  Annual  payment  on  2  policies  of  $100  each 

=  $(3.75  +  3.80) 
=  $7.55  ; 
Total  payment  on  2  policies  of  $5500  each 
=  $(55x7.55) 
=  $415.25. 

5.  Total  payment  for  cargo  worth  $100 

=  $(li  +  ^  +  i) 


—  $1tJ¥  » 

•                          I< 

ii 

$26400 
=  $(264  X  1^1) 
=  $473. 

6.  Sum  on  which  $2.20  ie 

1  premium  =  $100  ; 

<(                u 

$80.85 

'*'       9.~ao 
=  $8C76. 

But  $3675  is  ^\% 

of  value  of  500  bbl.  of  flour  ; 

\ 

100 

X  3675 

value  of  1  bbl. 

(8.  7  5 

■^         '      _   (to  on 

—    1^ 

500          ~  *^•^"• 

7.  ji^jf  of  risk  = 

T^TTOf^ 

^  of  risk  +  $10; 

vU  of  risk  = 

3!^  of  risk  +  $10; 

(^  -  z'^%)  of  risk  = 

$10; 

''"^V^i-ofrisk 

=  $10 

risk  =  $(1000  X  10) 

=  .SIOOOO. 
8.  Sum  on  which  $2^  is  premium  =  $100  ; 

"      $71.25         "        =  ^LLU^JLl^ 
=  $3000! 
But  §8000  is  only  f  of  the  value  of  the  apples  ; 
,  value  of  the  apples  =  |  of  $3000  =  $4800. 

Examples  (cvii).     Page  195. 
1.  Tax  paid  on  $100000  =  !?1050  ; 

=  $56.70. 
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2.  Tax  on  $8500  =  $144.50 ; 

"      §1        =  -'gVoV  cents 
=  1-7  cents. 

3.  Tax  on  $80000         =  $1400  ; 


$75000000  =  $ 


75000000X 1400 


80000 

=^  $1312500. 

4.  Of  each  $100  collected,  $96  is  spent  in  paying  for 
the  school-house ; 
.-.  $8400  requires  a  tax  of  $^l^;-i^  =  $8750. 
Tax  paid  by  $700000  =  $8750  ; 

"  SI  —    875000  /.pnfa 

=  IJ  cents. 

Examples  (cviii.)     Page  196. 

4.  Cost  of  8400  lb.  =  $630. 

Specific  duty  =  8400  x  i  cts.  ==  $42.  / 

Ad  valorem  duty  =  $?^^^  =  $157.50  ; 
.-.  total  duly  =  $199.50. 

5.  Value  of  cotton  o.n  which  $17.50  is  duty  = 

"     $1662.50      " 

<ij.  1  662. 50X  100 

W  17.50 

=  $9500. 

EXAMINATION  PAPERS. 
I. — Page  197. 

1.  Gain  on  246  drams  =  10  drams ; 

"       100  diams  =  ^^  drams 
—  4'065...  drams. 

2.  Since    //^  of  debt  =  $228; 
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^t'tA?  X  228 

•   •       TOO  **  DA 

=  $226. 
3.  Value  of  goods  on  which  $17.50  is  duty=$100  ; 


a6 3 7X100 

=  S3640. 

4.  Since  ^^  of  population  of  1870  =  5975  ; 

.,  ,.  ,.  100X0975 

•••  the  = ^^^— 

=  47800. 
The  population  in  1860  is  47800  -  5975  =  41825. 

5.  If  r  represent  the  rate  per  cent., 

then  7600  x  (1  +  y^^)«  =  9190 

and(l  +Tf^)»  =n3§_=l-21; 
1  +  TW      =  v/i.2i=l.l; 

and  r  =  100  >(  .1  =  10. 

II.— Page  198. 

1.  He  had  $1339.60  left  out  of  the  part  on  which  he 
had  to  pay  tax. 

Sum  from  which  $98.50  is  left  =  $100; 
.-.     ««  "      $1839.60  "     =  $ill-»-«.°Jll?_® 

=  $1860 ; 
.-.  his  entire  salary  was  $(1860  +  400)  =  $1760. 

2.  Sum  expended  on  bridge  =  ^Vf  o^  $7840 

=  $7119.80. 

8.  Sum  of  10  results  =  10  x  17.5    =  175. 

Sum  of  first  8  =    3  x  16.26  =    48.75. 
Sum  of  next  4  =    4  x  16.5    =    GG  ; 
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.-.  sum  of  last  3  =  175-114.75. 
=  60.25. 
Ninth  =  tenth  — 1. 
Eighth  =  tenth -4; 
.-.  sum  of  last  3  =  3  x  tenth-  5  =  00.25  ; 
.-.  3  X  tenth  ^  G5.25  ; 
.-.  tenth  =  21.75. 

4.  Since  6  %  of  gross  receipts  =  $42525  ; 

.-.    the  -  =    ^100X4252^5 

=  $708750. 
Now,  Si  %  of  the  capital  ^  ^Va  oi  $708750  ; 
.-.    the  paid  up  capital  =.  ^\^-^*^l'>lll± 
=  $10935000. 

5.  Part  A  does  in  1  hr.  =  ^-J^. 

Time  A  and  B  take  to  do  all  =  -^ ^—  hr. 

4800  1 

Hence  A  does  *?^-»  x  ^^,  or  ^^^  of  the  work, 

and  B  does  *^  x  y/^,,  or  W  o^  it- 
Cost  of  H  of  work  =:  $85  ; 

"     VV         "      =:=  $(8x5)=  $40, 
and     "     ^9.         "       =  $(9  x  5)  =  $45. 

III.— Page  198. 

1.  The  cost  of  a  poUcy  of  $100  =  $(5^  +  |  +  Ve) 

=  $5.8875  ; 
.  policy  which  covers  goods  worth  =  $94.1125  =  $100; 
.     "  '♦  "  $7905.45 

ji.  7905-45X  too 

**  94.1135 

=    $8400. 
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2. 


Datb. 

Received. 

Delivered. 

Balance. 

Days. 

PRODCCTB. 

1877. 

January    1 

"    '  16 

February  1 

22 

March  1 

April     8 

AprU  10 

2310 
120 
800 

1000 
600 
400 
812 

2810 
2480 
2780 
1780 
1180 
780 
418 

15 
16 
21 

7 
88 

7 
21 

84650 

88880 
57880 
12110 
87290 
5110 
8778 

2780 

2812 

80)194148 

Balance  May  1,  418.  6471-6 

6471.6  X  5  cents  =  $328.58. 

3.  2i  %  =  :fVff  per  unit. 

'2  /o         TOff 
ini  °/  4  1         n 

The  net  increase  =  ,y^  of  males  +  ^^q*q  of  females. 
The  decrease  of  males  —  ^''^^  of  males 
The  increase  of  females  =  ^Vff  which  must 

.'.  =  to  decrease  of  males  and  total  net  iiMjrease  ; 
•'•  i*TjV  o^  females  =  ^j^^j''^  of  males  +  ^'q,"^  of  females  + 
:^ji%  of  males ; 

or  :f^(j\  of  females  =  ^Vir  °^  males ; 
.*.  the  numbers  are  as  31  to  40. 

4.  »o»  of  U^  of  single  ticket  =  $10.50; 

.-.  cost  of  single  ticket        =  ^1^^J^-J±11 


5.  Paper  duty  =  l^xl^t/.  =  2J</. 
Cost  of  duty  to  retail  dealer  =  |?  •}  of  \^^  of  2\d. 

-  2-97(/. 
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IV. — Page  199. 
1.  Cost^of  37^  yd.  =  37+  x  $4.87^  =  $182-8125. 
"     491  yd.  =  49a  X  $-93?      =$46-5234375. 
Total  cost  =  $229-3359375. 
Selling  price  =  |  of  $229-3359375  =  $305.78^. 

2.  Selling  price  of  cotton  less  com.  =  -f^^  of  12000  x 
7  cents  =  $825.30. 

Sum  to  be  invjested  in  sugar  =  $  — i  ou  ^  °^  * 
Number  of  pounds  bought  =  ''^^."/"^""ib. 

=  16222. 11...  lb. 

3.  Number  that  do  well  =  Y'tfa  of  750  =  165. 

"      barely  pass  =  f^j^  of  750  =  255. 
fail  =  ^^^  of  750  =  330. 

4.  First  commission  =  ^^  o^  sum  realized. 
Sum  to  be  invested  =  4^  "  " 
Second  commission  =  ,',  of  l^       **  " 


total  commission 


Hence  -r^^^  of  sum  realized 


Sum  invested  in  groceries  =  $(1020  —  70)  =  $950. 

Note. — See  also  solution  8,  Ex.  cv.,  page  59. 

5.  Taking  ^'s  flour  as  the  standard  and  reducing  A'b 

and  C'b  to  this  standard, 

Amount  of  flour  i4  has  of  B's  standard  =  ^^  of  125  bbl. 

-=  137.6  bbl. 

105  ** 
Amount  of  flour  €  has  of  J?'s  "  =  "10?°^  tw  o^  225  bbl. 

=  261  bbl. 


1  9 

TO  air 

(( 

(TrV  + 

.        1    9       '\     4i 

vo 

<< 

ed  - 

$70; 

(gl030x  70 

V           70 

= 

§1020. 
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SeUing  price  of  flour  =  (125  +  160  +  225)  x  |7 

=  $8500 
Sum  to  be  remitted  =  ■^%%  of  $3500 

=  $3860. 

He  must  pay  $3360  to  ^4,  B,  and  C  in  the  proportion 
of  137.6,  150,  and  261. 

Hence  A  receives  ^f  |:^  of  $3360  =  $842.30  (nearly). 
B  receives  V^Ye  o^  $3860  ==  $918.87  "  . 
C  receives  -jIVtt  o^  $8860  =  $1698.88      "      . 

V. — Page  199. 

1.  Sum  gained,  had  none  proved  worthless 

=  $600. 
Cost  of  $1  bill  =  $(-75  +  -01i)  =  76j  centa 
Sum  on  which  $.23|  is  gained  =  $1  ; 

$600         "    .     =  $-3^^— 
=  $2535|» 

2.  Net  sum  resulting  from  sale  of  goods=|{J|  of  $1010; 

.-.  value  of  goods  sold  =  Yr.'i  of  {{J^  of  $1910 
=  $2040. 

3.  Sum  invested  out  of  $104  received  =  $100  ; 

"  "         $80050      " 

=  •?      -To4 ' 

.-.  No.  of  bales  bought  =  -A^VA-'' 

°  380x104 

=  100  bales. 

4.  Sum  remitted  =  300  x  $16.15 

=  $4845 ; 
.-.  value  of  goods  sold  =  $tll|Alo_«  ; 

and  commission  -  ttt  of  l*'*,'^ '°° 
=  $255. 
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5.  Cost  of  $100  insurance  =  15  x  $2-8674 

=  $43011. 
Gain  on  $100  insurance  =.  $56-989  ; 
.  insurance  on  which  $1709."69  is  gain 

$1709-69x  100 
56989 

=  $8000  (nearly). 

Examples  (cix).    Page  203. 

1.  Gain  on  $3.20  =  $-80  ; 

^100  =  $i^||^ 
=  $25. 

2.  Cost  of  goods  sold  for  $112  ^  $100 ; 

$2240  =  $Hiif;^A°" 

=-  $2000. 

3.  Costof375yd.  =.$ii^|^^ 

,,  1  „j  at.1 9eox  100 

^y^-==$   375X120 

=  $4.35. 

4.  Desired  selling-price  of  what  is  sold  for  95d.  =  115rf 
.  "  "  "  "  209d. 

209x1157 

=  VT-^- 

=  £1  Is.  Id. 

5.  Cost  price  =  $^±±^  =  $647if 

Hence  gain  on  $647^^  =-  $24/i  ; 

100"  X  24  oV 
$100      -  ^      647^3  ' 


n^ 


6.  Gain  on    l^d.  .4  ^d. 

100 

r 

=-.  dS^d 


lOOd.  =  ^^d. 
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7.  Sum  charged  =  ^^^  of  {%%  of  cost 

=  |5»  of  cost ; 
.*.  be  gains  yg^  of  cost,  and  hence  his  gain  per  cent. 
=  8. 

8.  Sum  charged  =  yVff  ^^  1?^  o^  ^ost 

=  -j^g  of  cost ; 
.*.    he  gains  10  %. 

9.  Loss  on  an  outlay  of  £23  5^.  5d.  =  £1  35.  3^d.; 

100  X  (£1  Sn.  S^d.) 
iiuu  -  28|^ 

=  £5. 

10.  Loss  on  an  outlay  of  £15  6a.  3d.  =  £3  10s.  5\d. 

100x(£3  10«.  5K) 
£100= \  * 

=  £23. 

11.  Cost  of  54.87  cwt  =  54.87  X  $96  =  $5267.52 
Gain  on  $5267.52  =  $732.48 

"  $100  _<..>00X732.48 


12.  Cost  price        =  $ 


/>267-A3 

=  $13.9.... 

4120-60x100 


1  OH 


Gain  on  $8820  =  $(4202  -  3820)  =  $382 ; 
"      $100    =$1^211^ 
=  $10. 
18.  3  %  of  original  price  =  $9 ; 

the  original  price  —  $-^---* 
=  $800. 
14.  Cost  of  12  lb.  =  12  X  2».  Gld.  =-  30«.  Gd. 
4  lb.  =    4  X  3«.  2id.  =12s.  dd. 
Total  cost     :=  43s.  3d. 

J  X  48«.  8rf. 
Selling  price  of  1  lb.      = jg 

=  8*.  l\d. 


\ 


aOIiUTIONS  HA3fIBLIN  SMITH  S  ARITHMETIC. 
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15.  Cost  of  1  lb.  of  mixture  =  $l:i^KL°-?- 

=  $1.17*. 

.*.  he  must  have  the  same  quantity  of  each  kind. 

16.  Cost  of  80  gal.  =    80  x  §3.60  = 

"     180  gal 
Selling  price  of  1  gal 

17.  Cost  of  80  gal 
"       96  gal 

Selling  price  of  1  gal 


=  180  X  $3.00  =  $540, 

;I»828Xl08t 


^2eo  X  I  00 

=  80x$3  10    = 
=  96x$3  4ls  = 

^17  6X100 

18.  Cost  of  3  lb.  at  61^  ct.  =  $1.85. 

1  lb.  at  55    ct.  =  $.55  ; 

.-.  cost  of  1  lb.  of  mixture  =  $^^ 

=  60  ct. 
Gain  on  an  outlay  of  60  ct.  =  20  ct. ; 

100  ct.  = 


=  $3.45. 

=  $248. 


=  $3.60. 


60 

=  33*  ct. 


ci 


Examples  (ex.)     Page  212 
36.  Sum  paid  for  an  income  of  $6  = 


37.  An  investment  of  $125  yields  $9  income  ; 

inl  00  X  9 


"  $100 


'^     125 

=  $74. 


mcome 


Again  an  investment  of  $75    yields  $6  income  ; 

"  $100      "     §i-MiL«    income 
=  $8. 
.*.   the  second  is  more  advantageous  by  ^  %. 
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38.  Income  from  £1  in  the  Ist  stock  =  £j^^  =  £^j. 
Income  from  £1     "        2tid     "      =  £^\jf  =  £^. 
Sum  invested  for  diflterence  of  income  of  £(tjt~A) 

=  £1; 

—  *    I     _    s 
=  £4725. 
89.  Income  from  £96  invested  in  3  ]ier  cents. 

=  £8. 
"     £96         "       inK.R.  stocks  =  £»-f^-' 

100 

=  £4.8 ; 
.*.  the  income  is  increased  £1.8. 

40.  Net  income  on  £91  invested  =  £(3^- j|^) 

psaa 

Sum  invested  for  an  incomee  of  £^5^  =  £91 ; 

8  33 

=  £24960. 

41.  Money  from  sale  of  £4500  stock  =  ^*»»oxii2.a 

"^  100- 

First  income  =  £*-y^~  =  £225. 
Second   "       =  £(225  +  168f )  =  £893}. 
Amount  of  Egyptian  stock  =.  ^°'''^^"''' 

x=  £5625. 
Sum  paid  for  £5625  stock  =  £(45  x  112.5) ; 
.-.       "       "    £100     stock  =  £^°"^'*'^'"'' 

=  £90. 

42.  Money  from  sale  of  ^3200  stock  -=  £l?^^ill 

=  £2760. 
First  income  =  £~„^  =-  £96. 
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Income  from  investing  £115         =  J£4 ; 
.-.       "  -         dE2760       =  £ -A" -- 

1  1  o 

=  £96; 
.'.  no  alteration  is  made. 

48.  Income  from   investing    $105 J  =  $6; 
.-.       .-.  "  $8229  =  ^^^io\^i^ 

=  $468 • 
.*.  it  is  increased  by  $(468  -  411.45) 

=  $56.65. 

44.  Income  from  investing  $108  in  1st  stock 

=  $6 
«♦  "         $216  in  2nd     " 


Sum  invested  for  income  of  §16j"  =  $324  ; 

1674  X  324 
$1674  =  $ 161^— 

=  $32076. 
Sum  invested  in  1st  stock  =  $ — g — 

=  $10692. 
*•  "         "  2nd      "     =  2  X  $10692 

=  $21384. 

45.  Value  of  $5500  in  currency  =  $ j-^^ 

=  $6875  ; 
,  he  will  gain  $(7000-6875),  or  $125  in  cuirency. 

46.  On  an  investment  of  $92  I  lose  7. 
Income  from  investing  $85  =  $  Yo'f' 

=  $4i; 
.♦.  sum  gained  each  year  =  $(4  J  —  3) 
=  $li; 
hence  number  of  years  =  -jf  yr.  =  5|  yr. 
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.4000x179^ 


100 


47.  Money  received  from  sale  =  $ 

4000  X 14 
Original  income  =  $ — ^.tx — 

=  $560. 

XT  4.4000x179^x9 

New  mcome  =  * — —- — _?-iH 

100xl26f 
=  $514.77...  ; 
.-.  my  loss  =  $46.22... . 

48.  Loss  on  each  $100  of  stock  bought  ==  $2,875. 

He  gained  the  dividend  at  3^  %  =  |3.50 ; 
.*.  amount  of  stock  from  which  the  net  profit  is 

$•625  ■=  $100 ; 


49.  Profit  from  investing 


$37.50 

,»37.60X100 
^          .625 

=  §6000. 

[  in  6  per  cents 

-  ^99  - 

*i6i" 

"     6  per  cents 

s 

-  *85^  - 

*17  1    » 

hence  the  former  is  preferable. 

•               .                  ^  /1375.60X100   ,    .^^\ 
60.  Gross  income  =  $  I 98^^"  J 

=  $1800. 
(See  Ex.  paper  11.  ex.  1,  page  62.) 
Investment  to  yield  an  income  of  $6       =  $101  ; 

«'  $1800  =  $JAoo^>Lio  I 

=  $80800. 
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51.  Since  3%  of  bis  stock  =.£2400  ; 


.-.  his  stock  =::  £ 


100     X   3400 


3 

=  £80000. 
Cost  of  £8000  stock    =.  £»ooo^o^><_94L 

=  §(800  X  94|  X  4.86f ) ; 

.'.  income  in  Canada  =  $ —^^ 

=  $44092. 

52.  Money  from,  sale  of  £4500  stock  =  £ ^^ — — 

=  £(45  X  112.5). 
First  income  =  £^^-  =  £225. 

Second  income  =  £(225  +  1681)  =  £393.75 

Amount  of  Egyptian  stock  =  £ '—^— 

=  £5625. 
Sum  paid  for  £5625  stock  =  £(45  x  112.5) 


£100     stock  =  £ 


1  00  X45  X  1  1  2.5 


5625 

=  £90. 
Hence  the  market  price  of  stock  =  £(90  —  J) 

=  £89|. 

53.  Amount  of  stock  bought  in  the  6's 

,  Sum  X  100 


91i 
Amount  of  stock  bought  in  the  7's 

_  ^  Sum  X  100 


sum  X  100  sum  x  100 

[:  ~  ^        102 

.-.  sum  X  (^V*  -  m)  =  ?35 


'  ^       91i  ~  102         ~  |»3500; 


^ 35 

and  sum  =  $  ^         , 


TTJ~TTr5" 

$(5x61x102). 
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Income  from  investing  in  the  6*8  =  — — ^^-^ — — 

=  $2040. 

Income  &om  investing  in  the  7'e  :=  $~^'  i^oa"'  ^^ 

c=  ?2135; 
.*,  difference  of  income  cs  pOS. 
54.  Income  from  $124.5  =  $5 ; 

,100X5 


$100     =  $ 


1  24.51 

I     4 


Income  from  $('gV  x84)  =  $4^  ; 

100x4^ 
$100  =.§100x34 


'^0 


—  $  ^3«* 


56.  Since  3J  %  of  the  capital 
=  8  %  of  (capital -$1200000) +  5  %  of  $1200000  ; 
.-.    i  %  of  the  capital  =  6  %  of  $1200000  -  3  %  of 
$1200000, 

and  i  %  of  the  capital  =  $21000, 

and  capital  =  $lg.°xa4ooo 


$3200000. 


6150X100 
1  02J 

e  1 50X  1  oox  100. 


56.  Sum  to  be  invested  =  $  — '^  ^  ^^ 

Value  of  this  sum  in  gold  =  $      loaix  1 1 6 

Number  of  yards  bought  =  «J_»OAl_?<>^lo<» 
=  5040}«|yyd. 

EXAMINATION  PAPERS. 
I. — Page  215. 

1.  Desired  sale  of  goods  worth  $1)1  =  $107  ; 
"  "  "       8x$72H 

$3x79Sxl07 
51 

=  $2568. 
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2.  Cost  price  of  article  =  $ 


21  ox  i 0  0 
120 


=  $1.75. 
Loss  on  $1.75  =  |'16  ; 


$100  =  $^7;^^* 

1.80  X  loo 


107t 


3.  Cost  price  per  lb.  =  $ 

Entire  cost  of  tea  =  ^ AA?iL}ilo  >f  ]i_o^ 
Entire  selling  price  =  $l^^1iJ?AiJL«^_LL» 

°  ^  ^  lOTJx  100 

-  $276Jf. 


Selling  price  of  50  lb.  = 
••       "         "      100  1b.  =  $186^2.^ 
••       "         "  1  lb.  =  $I.86|2. 

4.  Marked  selling  price  —  ]^^  of  cost  price. 
Real  "  =  .^0^  of  \^  of  cost  price 

=  tI^*  0^  cost  price  ; 
.".  his  net  gain  =  f^i^     "         " 
=  21i  %. 

5.  Sum  required  to  take  up  the  bill  =  $ 


a2320X100 


I  05 


=    §2400. 

Interest  on  $2400  each  quarter  =  $(2400  x  i  x  ,1^) 

=  $27. 
Amount  of  $27  for  3  payments  =  27  x  $(1^^)* 
"        2  "        =  27  X  $(1^)2 

1  payment    =  27  X  $(1^^). 
Total  interest  received 

=  $|27  +  27x(l^)  +  27x(l^)2  +  27x(V2^)3( 
=  27x$|(l  +  l^«^)  +  (l^J2  +  (i^^)3,^ 

=  27  x§|(l  +  101125  +  1022G2... +  1-03413. ..)| 
-=  27  X  $4*068... 
$109aS6... 
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Sum  realized  from  $2400  =  $2509-830...  ; 

.-.  bis  loss  would  =  $(2520-2509-836...) 
=  $10-108... 

II.— Page  2i6. 

1.  Present  worth  of  $2.45  =  $-i^i^ 

=  $2.83Ji. 

2  Conditional  price  -=  tV„  of  selling  price. 
Amount  of  $100  for  3  mo.  =  $101i  ; 
.-.  actual  selling  price  H  mo.  before 

100  ,     ... 

=  lOFi  ""^  T''^  °^  ^®^"^  ^"°^* 

=  j^^  of  .selling  price ; 

11^ 
.*,  discount  allowed  =  -^^qq 

=  in  %• 

Again,  actual  selling  price  8  mo.  after 

^-100    °^  ioo°^««^^"gP"^^ 
=  ^Q^  of  sellmg  pnce ; 

8X 
.-.    discount  allowed  =  JQQ 

=  85%. 

8.  In  1  oz.  avoir,  weight  there  are  VJ-^-?  gr. 

Cost  of  5700  gr.  =  $1.20; 

-T«    ^     -  ^       5760 
_  9ii  cents. 
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4.  See  Alt.  198. 

Price  of  iGlOOOO  stock  =  i'9000 ; 
JtlOO  stock  =  £90. 


5.  Money  got  from  sale  ■=^  $ 


I  200  X  flR 


Income  from  3  per  cents  =  $  — " 


100 

=  $1032. 

1200X3 

Fo  ~ 


.'.  price  of  8  %  stock  =  $     ^  ^ 


1 032X8 
=   $229^. 

III. — Page  2i6. 


1.  Sum  invested  ^  ^aoeoxioo 


103 

=  §3000. 

3000 


Number  of  pounds  bought  =    .".^    =  4000  lb. 

Total  cost  of  4000  lb.  =  $(3060  +  30+^of  3000) 
=.$3100; 

.3100X   140  . 


.-.  Belling  price  of  4000  lb.  =  $ 
1  lb. 


100 
3100   X 140 


^4000  X  1  00 
=    $1.08J. 

2.  Selling  price       =  $ -^Vt^ 


But  $60  is  only  /^  of  asking  price ; 

.-.asking  price  =  $^^^" 

=  $80. 

3.  Present  worth  of  $2.25  =  $^'*^;'"* 

=  $2.14f 

Hence  A  buys  at  the  lower  rate. 

^2.142  X  125 
Marking  price  of  ^'s  silk  =  $ jqq 


=  $2.67f. 
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Marking  price  of  ^'s  silk  =  $''--^J^^^i* 

=  $2.G8|. 
Gain  on  an  outlay  of  $2.14^  =  $.85^ ; 

.-.     "         "         "         $100     .=  $2  J^ 

=  $40. 
Gain  on  an  outlay  of  $2.15  =  $-85 

.-.       "  "  "  $100    =$5''-pj5- 

=  $39J^. 

4.  Supposed  cost  price  ----  ^^  of  cost  price. 
Supposed  selling  price  —  ^^  of  cost  price. 

Then  ^^  of  cost  price  —  $5?^  =  |^^  of  ^J  of  cost  price  ; 

and  iU-^U)  of  cost  price  =  $,V  ; 

•■•  TifTj  o^  cost  price  =  $2V' 

and  cost  price  =  ^-J^^ 

=  $10. 

5.  Tlie  first  payment  of  interest  is  $C,  and  will  he 
due  in  1  yr,  ;  its  amount  for  2  yi's.  will  be  $6(1.05)-  : 
similarly,  the  amount  of  the  second  payment  will  b* 
$6(1.05) ;  and  the  amount  of  the  third  payment  will  be 
$6.  Hence,  if  P  represent  the  present  value  of  the 
bonds,  we  have 

P(1.06)3  =  100.+ 6(1.05)2 +6(1.05) +  6 
=  118-9150 ; 
.-.  P  =  .$102  723...  . 

IV. — Page  217. 
1.  Value  of  $4  currency  in  gold  =  l^",-,- 

Gain  on. $3      =$1^; 

ioo  X  II 

"      $10(  rs* —^ 

=  $12.99...  . 
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2.  Selling  price  of  cheese  =  24  x  §30  =  $720. 
Cost        "      12  cheese  =  ^  Ij^oxioo 

=  5276|| 
Cost        "      12  cheese  =  ^^^  '^-l^ 
=  $514^; 
.-.  total  cost    =  !!?791|f  ; 
.-.  net  loss     =  ?p71if 

3.  Asking  price  ^--  |^ «  of  cost  price. 
SeUing  price  -^  ^%  of  f^-  of  cost  price 

=  IvJ  ^1  of  cost  price. 
Heuce  {-gf^  of  cost  piice  —  cost  price  =  $528 ; 
.-.   cost  price- =  $L^"i'-£A» 
---'  $6000. 
Asking  price  -  {^,i-  of  $6000  ^  $8160. 
SeUing  price  =  ^^  of  §8160  --  §6528. 

!.  If  S  rejiresent  the  sum  first  invested, 
every  §73  invested  will  give  $3  interest ; 
"     §1  "  "         $^ 

"     $S  "  "     Sx$y»3    " 

and  this  interest,  S  x  ^-p^,  invested,  will  give 

S  X  f'^,  X  §f^  interest. 

Thus  at  the  end  of  2  years  there  was  on  hand  the  first 

investment  and  its  2  years'  interest,  also  the  interest  on 

tlie  first  year's  interest,  also  a  second  investment  of  S 

ud  one  year's  interest  on  it  to  meet  the  debt  of  §1085, 

Hence  (S  +  2  x  S  x  ^^s^  +  (S  x  ,%  x  ^\)  +  (S  +  S  x  W) 

=  $1085  ; 
•••   S   >    V/2V=ei085; 

O  ^1085x5329 

=  §510.69.... 
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6.  Net  capital  Jan.  1, 1875  =  $(40000+1750-9350) 

=  $82400. 
Net  capital  Jan.  1, 1876  =  $(89750  +  2850-7550) 

=  $85050. 
Amount  of  $82400  at  6%  =  $84020. 
Gross  profit  =  $(85050+1600 -  84020) 

=  $2580. 

v.— Page  2i8. 

1.  The  dividend  —  ^^  of  stock. 
Amount  of  new  stock  purchased 

=  VV  of  ^U  of  stock 
=  y\^  of  stock. 
Hence  \l  of  stock  =  $13750, 
and  stock  =  $12500  ; 
.-.    the  dividend  =  ^f^  of  $12500 
=  $1000. 

2,  Cost  of  $100  of  stock  -  $76i. 
Selling  price         '•         "  =  $82f  ; 

.-.  gain  on        "         "  =  $0^^. 

Amount  of  stock  to  gain  $Gy^2  =  $100  ; 

...         "         "  $121.66t  =  $121-661 XJOO 

6y'j 
=  $2000  ; 

.'.  number  of  shares  =  '^^'  =  40. 

8.  Value  of  $400  U.  S.  currency  in  gold 

^400X 1 00 

$1600 

Sum  from  which  $2^  is  half  yearly  dividend  -   $100  ; 

2' 
^  $9142^. 
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4.  Whole  sum  to  be  collected  =  $1700000. 
Sum  already         "         =  $1050000. 
Sum  to  be         "         =  $650000. 
Percentage  which  $650000  is  of  $1600000 

1^0X650000 

15  0  0  0  0  0 ~ 

=  43i. 


6.  Amount  oi  stock  bought  =  $ 


16380  X  100 

il 
=  $18000. 

12000  X  93.5 


Money  from  $12000  stock  =  $        ^^^ 

=  $11220. 
Money  from  $6000  stock  =  ^«»»ox85 


-*-          100 

=  $5100. 

[oney  from  both  sales 

=^  $16320  ; 

.-.  loss 

=  $60. 

.  Orignal  income 

^          100 

=  $540. 

New  Income 

(*16320x  4.S 

-     *          -10  2 

=  §720. 

Hence  increase 

=  $180. 

Examples   (cxi).     Page  220. 

2     +     3^       4+3^   ^U' 

i 

Ist  share  =  7-  of  $8470  =  $3300. 

"ffo 

2nd  share  =  -^  of  $8470  =.  $2200. 

3rd  share  =  -  of  $8470  =.  $1650. 

■BV 

1 

4fch  .bare  =  ^,  of  $8470  =  $1820 


,Vo  of  1200  lb. 

=  900  lb. 

iV,y  of  1200  lb. 

=  120  lb. 

,V(r  of  1200  lb. 

=  180  lb. 
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4.  75  +  10  +  15  =  100. 
Amount  of  Saltpetre  = 
Amount  of  Sulphur    == 
Amount  of  Charcoal  = 

5.  8  +  4  -I-  6    =  12. 

Length  of  Ist  side      -  y\  of  480  yd.  =  120  yd. 
2nd    "        =  /j  of  480  yd.  =  160  yd. 
3rd     "        =  ^\  of  480  yd.  =  200  yd. 
G.  Representing  B'a  share  by  1, 

^'s  share  will  be  3, 
C's  share  will  be  4  ; 
.*.  all  the  shares  =  8  times  /i's  share. 
8  times  B's  share  =  $G40. 

B's      "     =  $^-^      =  $80. 
A'b      "     =  3x|80  =  |240. 
C's      "     =  4  X  $80  =  $320. 

7.  When   the   second   receives   8   apples,    the   first 
receives  7  and  the  third  10. 

7  +  8  +  10  =  25. 
Share  of  1st  =  /j  of  100  =  28. 
"      2nd  =  /j  of  100  =  82. 
"       3rd  =  i|i  of  100  =  40.  j 

8.  5450a.  +  7085«.  +  9810s.  =  22345.S.  j 
A  gets  ^VjVj  of  £418  19s.  i^d.  =  jei02  8«.  9«/. 

^    "    sVA'Vof  £418  19«.  4^/.  =  i'132  16s.  W}jd. 
^    "    AVA  of  £418  19«.  i^d,  =  £183  18s.  9d. 

9.  4160  +  12450  +  24900  -t  29050  =:  70550. 
Share  of  1st  town  =  ^VxW  of  1921  =  113. 

"  2nd  "  =  |gj»  »^  of  1921  =  839. 
"  8rd  "  =  f^»9»  of  1921  =  678. 
"      4th      •'     =  2g»«o  of  1921  =  791 
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10.  lOs.  +  56'.  +  2^s.  +  Is.  +  6d.  +  Ad.  =>  232rf. ; 

.-.  Number  of  each  =  '^""H^'  =  ^O. 

11.  £(500  +  850  +  800  +  90)  =  £1740. 
Share  of  Ist  =  ATtr  of  200  a.  =  57||  a. 

"  2ad  =  t\\»j  of  200  a.  =  40|o  a. 
"  3rd  =  -rVVv  ^i  200  a.  =  91|^  a. 
"      4th  =  Tf-^TT  of  200  a.  =  10|^  a. 

12.  If  B  gets  Is.,  A  gets  9d.,  and  G  2s. 

Is.  +  9d.  +  2«.  =  45(/. 

.4's  share  =  ^^  of  45s.  =  9$. 
^'s      "      =  ^2  of  45».  =  12s. 

C's      "      =  U  of  4S«-  =  24«. 

13.  The  pay  of  7  women  =  the  pay  of  3  men. 

.     "         14  boys       =       "       of  -/  women. 

=       "  y  men. 

5  men  +  3  men  +  ^  men  =  \^  men. 

5 
Share  of  the  men  =  -^^  of  |10.40  =  $5. 

3 
women  =  -^  of  $10.40  ■=  $3. 

12 

boys  =  ^3  of  $10.40  =  $2.40. 
s 

14.  Since  there  are  9  women,  there  must  be  6  men 
and  15  children. 

But  the  share  of  9  women    =  share  of  6  men 
and         "  15  children  =         "6  men 

6  +  6  +  5  =  17. 
Share  of  men      =  VV  of  $517.65  =  $182.70. 
"      women   =  ^^  of  $517.65  =  $182.70. 
««     chHdren  =  ^V  of  $517.65  =  $152.25. 
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16.  20  -h  18  +  12  =  50 
Share  of  youngest  =  is  ol  property  =  $1440 ; 
.-.  the  value  of  the  property  =  '°''^'/*'* 

=  $6000. 

16.  Take  B'«  share  as  the  unit, 

then  Cs      "      =  §  of  7i*s  +  $800, 
and    ^  '*     "      =  f  of  (I  of  B's  +  $800)  -  $300 ; 
Sum  of  all  the  shares  =  1}  of  B's  +  $944^ ; 
.:  li  of  B's  4-  $944*  =  $5000  ; 
H  of  B's  =  $4055f  ; 
B's  =  $2500. 

C'8=  I  of  $2500 +  $800 
=  $1800. 

A'6  =  ^of  $1800 -$300 
=  $700. 

17.  Take  D's  share  as  the  unit. 

C's     "      =T-V  of />'«-$  100. 

B's    "      =|of  (y'Vof  Z>'»-$100)-|-|200 

=  ^^  of  D's  +  $120. 
A's     "      =  Hf  (y^of />'^-|-$120)  +  $250. 
Sum  of  all  the  shares  =  '^»  of  Ds  +  $350. 
.-.  »5V  of  B's  +  .f  350  =  $6000  ; 
^^  of  i>«  =  $4650  ; 
D's  =  $1500. 

Cs  =  A  of  $1500- $100 

=  $1250. 
B'8  =  ^  of  $1260 +  $200 

=  $1200. 

^'«  =  ^  of  $1200 +  $250 
=  $1050. 
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18.  Take  the  first  fraction  as  the  unit, 
then  the  second  =  ||  of  the  first, 
and  the  third  =  ff      "        " 
Sum  of  the  3  fractions  =  VW  "        " 
•••  Wt  of  the  first  =  ^If, 

and  first—   "'^  xi83    _    ^,4. 
ana  nrst — 1586x242    —  T5T5» 

RP<»nTld    —    82   nf    414      36. 

secouu  _  ^-y  01  ^  57  J  _  pj  3  , 
third  =  22  of  41*    —    fi9 


19.  Simple  interest  -  $LLllJilii« 
=  $913.38. 

5i7i9_i5i8     1171 

7  +  7  +  TTr  +  T^^TTr  —    7^77  • 


Share  of  1st  =  j-^  of  $913.38  =  $175.50. 

7B17 

7 

"     2nd  =  YYTx  of  $913.38  =  $218.40. 

9 
"      3rd  =  i-TYT  of  $913.38  =  $252.72. 

8 

"      4th  =  nri  of  $913.38  =  $117.00. 

8 

"      5th  =  nri  of  $913.38  =-  $149.76. 

20.  ^  +  i  +  |  =  l; 

.•.  the  hoys  over  15  get  ^  of  $400 

=  $200; 
the  boys  between  10  and  15  get  \  of  $400 

=  $133i  ; 
and  the  rest  get  \  of  $400 

=  $6G|. 
Number  of  boys  over  15  =  200  x  2  =  400  ; 
«  "      in  school  =  3  x  400  =  1200. 
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Examples  (cxii).     Page  222, 
1.  Rent  of  a  house  worth  $2592  =  $182.75  ; 


$864    =--  $ 


8U4  X  1  337  A 


3S93 

^  $44.25 ; 

$1728  =    $^728X   1,>.73 
^  ^  2398 

=  $88.50. 
2.  18  cows  eat  as  much  as  *J  horses ; 
and  90  sheep     "  "     15  horses. 

G  +  y  +  15  =  30. 

J's  share       =  .f(f  ol  $22.50  =  $4.50. 

^'s     "  =  3»j  of  $22.50  =  $6.75. 

C's     "  =  ^  of  $22.50=  $11.25. 

8.  Profit  to  be  divided  =-.  ^  of  $25780  =  $5156. 
A  contributed  f  of  capital ;  B,  ^^^  of  capital  and  C,  j^\j 
of  it. 

A's  profit  =-.  f  of  $5156  =  $2062.40. 
B's     "       ^^of$5156=- $2820.20. 
a's     "      =/o  of  $5156  =  $773.40. 
4.  A'b  money  was  in  the  business  287  days  and  B's 
167  days. 

287  X  2400  =  688800 
167  X  1800  =  800600 


089400 
.-.  ^'8  share  =  §|S|8J  of  $943 

=--  $656^,^9 ; 

and  B's  share  =  |n*off  of  $'^13 
—  $286yYA' 
5.  8  X  40        =^  120 
4x75        =  300 

420. 


SOLUTIONS  HAMBLIN  SMITh'S  ARITHMETIC.  87 

D'ft  share  ^  \^%  of  $70  =  $20. 
E's     "      =  1^^  of  $70  = 

6.  7  X  500      =  3500 

8  X  600      =  4800 

9  X  900      =  8100. 


1G400. 

A's  share  --^-  ^WA  o^  $^10  =  $87.60. 
B's      "      =  t-VtVtt  of  $410  =  $120. 
CTs      "      =  tVVW  of  §410  =  $202.50. 

7.  3x10  =30 
4x12  =  48 
2x14        =28 

106. 
Share  of  1st  =  yW  of  $106  =  $30. 
2ad  =  yVj.  of  $106  =  $48. 
3rd  =.-  T?^5  of  $136  =  $28. 

8.  First      works  (6  x  9  +  6  x  8)  hrs.  =  102  hrs. 
Second      ''       10  x  ^  hrs.  =    95  " 

197 
Share  of  1st   =  fg^  of  $29.55  =  $15.30. 
Share  of  2nd       ^\  of  $29.55  =  $14.26. 

9.  12x400  =  4800] 

10  X  500  =  5000)  ^^^  ^  ^ '"  ^^P^^^l  ^^"  1  °'^- 
12x300  =  3600] 

9x600  =  540of_?^  =  ^'*       "        "        " 
18800. 

A's  share  =  ^V/A  of  $470  =  $245. 
B'8     "     =  tV/A  of  $470  =  $226 
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10.  12x3000  =  86000)  _ 
12x4500  =  64000)   ^  ^^^^• 
15x3500  =  62500|  _ 

9x2500  =  22500)  ^  '^^^^• 
12  X  2250  =  27000     =  27000. 

192000. 

Johnston's  share  =  A^Vinr  of  $1248 

=  $585. 

Wilson's  share  =  jWoV^  of  $1248 

=  $487.50. 

Miller's  share  =  tVAVt  of  $1248 

=  $176.50. 

11.  1^x10    =    15  hoi  868  =    45  sheep  ^ 

2  X  80  ^  60  oxen  =  120  "   I  =  490. 

3  j  X  100  =  825  sheep  =  325  "  ) 
2^  X  40  —  100  horses  =  300  sheep] 

1|  X  50    =  62^  oxen    =  125     "     i-  =  770. 

3    X  115  =  845  sheep  =  345      "     J       '- 

12G0. 
^'s  share  =^  tVb'V  of  $88.20  =  $34.80. 
^'s      "     =--yV^of  $88.20=  $53.90. 

12.  |  +  i+^  +  |=77. 

As  there  are  only  f  J  in  his  property  he  could  not 
possibly  leave  ^J. 
1 
A'b  share  =  -Jj  of  $1886.50  =  $735.00. 

1 
B's      "     =  -Jf  of  $1886.50  =  $490.00. 

Cs      "     =  -YT  of  $1886.60  ==  $367.50. 

Z)'8      "     =^  T7  of  $1886.60  =  $294.00. 
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+  78  =  168. 
r%\  of  78  gal.  -  16»  gal. 


T-V^  of  78  gal. 


25A  gal. 


half  of  it  for 


13.  36  +  54 

A's 
B'b 

14.  A  uses  the  whole  house  for  4  mo. 
5i  mo.,  and  ^  of  it  for  2i  mo. 

B  uses  h  the  house  for  5J  mo.,  and  ^  of  it  for  2^  mo. 
0  uses  ^  the  house  for  2^  mo. 
4     X 1 =4 \ 


5i  X  i  =  2^ 

1      —     182 

r  —  5¥- 

2i  X  i  =  «   ) 

2|  X  J  =  f  I  ^    ^*- 

2i  X  i  =  » 
Sum 

_     ao 

—  298 

—  5T  • 

1  82 

^'s  share  =  —^  of  $187.20  ^  $118.80 

54 

86 

5'8       "     =rTsOf  $187.20  =  $55.90. 

7T 

20 

C's       "     =-!^,  of  $187.20  =  $13. 
'iri 

Examples  (cxiii  )     Page  225. 

1.  Kbsoubces  and  Liabilittes.                        Ownbbship. 

Db.                                               Cb. 

93156                                            $3250 

2120                                                316 

1874                                            

630                                           $3606 

8080  Resources  at  closing. 
3S96  Liabilities. 

Db.                                        Cb. 
$175  A  withdrew                    «1500 
315  B         "                               1500 

490            Total  investment  3000 
'•      withdrawn     490 

Finn's  net  investment  2510 

4484  Present  worth  of  firm. 
2510  Credit  excess  of  Ownership. 

1974  Net  gain. 
987  A's  share  of  net  gain. 
987  B'«      

Hence  A's  net  capital  =  $(1,500-175  +  987)  =  $2312. 
B's    "        "       =  $(1500-315+987)  =  $2172. 
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2.  RKSOUBOBB  and    LlABIIimES. 

OWNSBSHIP. 

Dr.                                      Ob. 

Db. 

Cb. 

$1424                                         $2150 

$1000 

fflono 

1502                                              1240 

685 

420 

883                                             

1860 

4000 

3485                                              8690 



280 

826 

3545 

InveRtmetit  10700 

7G80  Resources  at  c'O  I  iR. 

Withdrawal    8545 

3C90  Liabilities. 

Net  investment  7155 

3990  Present  worth  of  firm. 

Debit 

excess  of  K.  &  L.  39i)0 

Net  loss  3165 
J-   1  of  net  loss  1899 
B:  I  of   "      "      1266 

Hence  A'r  net  capital  at  closing 
=  $  j  (6000  -I-  420)  -  (1000  +  685  f  1899)  f  =  $2886  ; 
and  ^'s  net  capital  at  closing 
=  $1(4000 +  280) -(1860  +  1266)}  =$1154.' 

Ow^aB8HIP. 


3.  BEBOUBCES  and  LIA3ILITTRS. 

Db.  Cr. 

»2!»3  $.%46 

5000  4462 

675 

7263  

Liabilities  at  closing  8983 

Resources  "                7263 


Insolvency  of  firm 


1720 


Dr. 
f2860 
5560 

8420 

Investment; 
Withd  awal 


Ob. 

$6000 

4000 

251 

10251 
8420 


Net  investment  leao 

Credit  excess  of  B.  A  L.     1720 


Net  loss 

i4'B  I  of  net  loss 

B'sf  " 


Hence  A'a  net  capital  at  closing 

=  $(6000  -  2860  -  2130)  =  $1010; 
and  B's  net  capital  at  closing 

=  $(4250  -  5560  -  1420)  =  -  $2730, 
i.  e.,  B'r  net  insolvency  ==  $2780. 
Examples  (cxiv).    Page  230. 


.3550 
2130 
142) 


1.     Diff8.80 


28 


85 


Arran;,'ing  as  in  Ex.  2,  we  see 
that  5  lbs.  at  23  cents,  and  7  lbs.  at 
85  cents,  will  form  a  mixture  that 
may  be  sold  for  80  cents  a  pound. 
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2.    DiflFs.  55 


20863 

5  60  2 

25  80  2 


3.    Dilfs.TO 

16  55j2,  5 

•  ••     -    •       ■  •  ■ 

5  7512,  3 
2n90'l,  3 


We  see  that  3  bushels  of  oats,  2 
bushels  of  rye,  and  2  bushels  of  bar- 
ley would  form  the  required  mixture. 
Of  course,  any  multiples  of  these 
quantities  would  satisfy  the  condi- 
ditions  equally  well,  so  that  we  might 
take  30  bushels  of  oats,  20  bushels  of  rye,  and  20  bush- 
els of  barley. 

We  find  that  2  lbs.  at  65  cents, 
2  lbs.  at  75  cents,  and  1  lb.  at  90 
cents,  may  be  sold  without  gain 
or  loss.  But  there»are"  30  lbs.  at 
90  cents.  Hence  we  must  have 
2  X  30  lbs.  =  60  lbs.  at  65  cents, 
and  2  X  30  lbs.  :=  60  lbs.  at  75  cents.  Or,  we  may  take 
5  lbs.  at  56  cents,  3  lbs.  at  76  cents,  and  3  lbs.  at  90 
cents  ;  we  will  then  have  60  lbs.  at  55  cents,  and  30  lbs. 
at  76  cents. 

We  see  that  4  gallons  of  alcohol 
at  $1.50  and  1  gallon  of  water 
will  form  a  mixture  that  may  be 
sold  for  §1.20  a  gallon.  But  there 
are  15  x  4,  or  60  gallons  of  alco- 
There  must,  therefore,  be  15  x  1, 
or  15  gallons  of  water. 

5.     12  gals,  at  36  cents  each  =  432  cents. 
8     "  56         "  =  448     " 

20  gals.  880  cents. 

Hence  cost  of  1  gal.  ==  %rG  —  44  cents. 

The  question  now  is,  how  many  gallons  of  Kerosene 
oil,  worth  60  cents  per  gallon,  must  be  mixed  with  20 
gallons  of  another  kind  worth  44  cents  per  gallon,  so 
that  the  mixture  may  be  sold  for  50  cents  a  gallon. 


4.    Diffs. 


30 


1.20 


1.20 


1.60 


0 


hoi  in  the  mixture. 
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As  before,  we  have 


Diffs. 
6 


60 


3 


But  there  are  20  gallons,  or  4  times 
5  gallons  at  44  cents.  We  must,  there- 
fore, have  4  times  3,  or  12  gallons  of 
Kerosene  oil. 


10 

6.     16  bushels  at  48  cents  each  =  768  cents 
12      "  34         "  =  408      ♦• 


28  bushels 
Therefore  the  cost  of  1  bushel 


1176 

17  78 

28 

=-  42  cents 


cents 


As  in  the  previous  question,  we  have 


Diffs. 


14 


4 

24 


56 


42 


That  is,  2  bushels  at  42  cents  will 
balance  1  bushel  at  60  cents  and  1  bushel 
at  80  cents.  But  there  are  28  bushels  at 
42  cents.  There  must,  therefore,  be  14 
bushels  of  rye  and  the  same  quantity  ol 
barley. 


7.  Diff's. 


10 
6 


24 


6JJ0 


We  find  the  proportional  parts  to 
form  the  mixture  to  be  3  lbs.  at  14 
cents,  3  lbs.  at  18  cents,  and  8  lbs. 
at  30  cents.     Adding  these  jiropor- 
tional    quantities  we  tind  that  they 
form  a  mixture  of  14  lbs.      But  the 
required  mixture  is  to  contain  84  lbs.      Hence  -J-J  =  6 
=  the  number  of  times   the     proportional   quantities 
must  be  increased  in  order  to  give  the  required  q^uau- 
tity  of  the  mixture.     We  shall,  therefore,  have 
6x3  lbs.  =.18  lbs.  at  14  cents, 
6x3  lbs.  ^  18  lbs.  at  18     " 
and  6  ^  8  lbs.  ^  48  lbs.  at  30     " 
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8.    Diffs.|39  If  we  take  the  first  proportional 

—  parts  indicated,  we  have  1  lb.  at  33 

6  33  1,  3     cents,  3  lbs.  at  87  cents,  and  2  lbs. 

2,37  3,  3     at  45  cents.     Adding,  we  find  the 
proportional  parts  form  a  mixture 

6:4:5  2,  4  of  6  lbs.  But  the  required  mix- 
ture must  contain  120  lbs.  Hence  ^  =  20  =  the 
number  of  times  the  proportional  paits  must  be  in- 
creased in  order  to  give  the  required  quantity  of  the 
mixture.  We  shall,  therefore,  have  20  x  1  lb.  =_  20  lbs. 
at  33  cents,  20  x  3  lbs.  =  60  lbs.  at  37  cents,  and  20  x 
2  lbs,  =  40  lbs.  at  45  cents.  If  we  take  the  second 
proportional  parts,  viz.,  3,  3,  and  4,  we  find  that  they 
form  a  mixture  of  10  lbs.  Hence  ^y-^°  =  12  =  the  num- 
ber of  times  the  proportional  parts  must  be  increased. 
Hence,  we  have 

12x3  lbs.  =  36  lbs.  at  33  cents,  12x3  lbs.  =  36  lbs.  at 
37  cents,  and  12x4  lbs.  =  48  lbs.  at  45  cents. 

Examples  (cxv).     Page  237. 

1.  Since  £1500  =  $7300  ; 
.-.       £1         =  $4|1. 

Now  the  advance  on  $4|    =  |(4|f  -  4|)  ==  $||  ; 

■    ^lOOxil 
"  "      "  $100  =  $ Y4         =  $9i- 

Hence  exchange   is  at  a  premium  of  9i%    and  the 
quotation  would  be  1091. 

2.  Since  5-3  fr.  =  §1  ; 

.-.   236874fi-.  =  $"•'' ^''3*^-' 
=  $44693.20... 

3.  Since  12  fl.  =  25.56  fr.; 

1  fl.  =  ^\l-^  fr.  =  2.13  fr. 
=  2  fr.  13  cent. 
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4.  Siuce  25^  fr.  =  2244  copecks  ; 

20    fr.  =  ^11^  copecks 
=  1760  copecks. 

5.  Since  25ifr.  =  ll^J  fl.; 

..       20    fr.  = 25r—  -H^- 

=  9  fl.  20  kr. 
6.  Since  5.12^  fr.  =  $1  (gold)  ; 

.-.   126G9  fr.  =  $  '  '"f  Jj—  (gold) 
=  $2472  (gold). 
Now  $100    (gold)  =  $135i  (currency) ; 
.-.    $2472    "       =  §1112^^*  (currency) 

=  $3345.44. 
7.^  Since  j^  of  $4*  =  £1  ; 

.-.    $2767.80  =  £  ^I^-^^-^ 

1  OS  (.f  44 

_     2767.80 X  lOOx 9 
~  ^         108  X  40 
=  £576.  12s.  6d. 

8.  Amount  of  gold  in  $1  =  -^  of  Yif  g^- 

=  28.22  gr. 
Amount  of  gold  in  £1  =  j-^-  of  -,^"9"  ^^' 

11X40X480     ly- 

=  iTe-S ^* 

Now,  23.22  gr.  ==  $1 ; 

llK 40X480      ^11x40x480x1 

1869     °^'  *  33.22  X  1  869 

=  $4-8665.... 

9.  Since  100  fl.  =  209-25  fr. ; 


1  21  023  X  209-35 

iVo 
=  25 fr.  45...  cents. 


12.16ifl.- 
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10.  Since  18  fl.  =  20  mar.  ban. ; 
.-.  30  fr.,  or  14  fl.  =  i^|^     "     ; 

and  £1,  or  25.5  fr.  =  11±^1±^  mar.  ban. 
=  13|^  mar.  ban. 

11.  Since  14  mar.  ban.  =  £1  ; 


20  mar.  ban.,  or  18  fl.  =  £^°^ 


and  28  fl.,  or  GO  fr  -=  £^ 


14 
8X20X1 


X  1  4 


4  fr.,  or  72  cents  =  S^'H^^JtI- 

'  60  X  1 8  X  J  4 


.-.  SI  -  £ 


f>   100  X  4X  2  8X  20X  1 

72X60X18X14 
—    J?l  00 


Hence  £1  =  $4.86. 

12.  Since  20  fr.  =  40.5  fl. ; 

.-.  £1,  or  25.7  fr.  =  ^-^^^^^'fl.; 

and  £50  =  i^JLillil^^^  fl. 
=  2602.125  fl. 

13.  Since  25.65  fr.  =  240  d. ; 
.-.  3  fr.,  or  625  rees  =  '^^^  d. 

and  1  ree  =   '-Ip^.d. ; 

5  2  5X25.65         ' 
1  r\r\r\  1000x3x2407 

••    1000  rees  =  -,,,^,,.e,  d, 
=  5S^d.  nearly. 

14.  Since  1  oz.  Eng.  gold  =  ^]-^^  oz.  of  Fr.  gold  ; 
.-.  1  oz.  English  gold  =  f  [^^  °^  ^1-1  giammes. 

Now  10  gram.  —  31  fr.  ; 

...  ^lilJUi-i  gram.  =  ^'^^ '^^^"^^  •'^'  fr.  : 
aioo         °  10x3100  ' 

.-.  1  OZ.  Eng.  gold  =  "Vo^ai'oV"^^-  Fr.gold 
and  hence  1  fr.  Fr.  gold  -^,^3^.7x31  o^'  ^ng-  gold 
=  -0102045  oz.  of  Eng.  gold. 


96  SOLUTIONS  HAMBLIN  SMITH's  AaiTHMETIC. 

Now  77|».  =  1  oz.  ; 

£1  =  -,^  oz. 
And  -0102046  02.  =  1  fr. ; 

•  •    T7}  "^'  —   77JX.010204*  "• 

=  25.17  fr. 


EXAMINATION  PAPERS. 
I.— Page  238. 

1.  3  X     .95  »=    2.85. 

7  X  1.15  =    8.05. 

12  X  1.36  =  16.82. 


22  27.22 

Hence  sp.  gr.  of  mixture  =  -I/g 

=  1.2372... 

2.     Sum  of  which  $6291  is  the  interest 

$6291X100 
8x4i 

=  $17475. 
Take  Cs  money  as  the  imit  ;  then, 

ira     "  =  f  of  §  of  C's  =  ^\  of  Cs. 
,4's     "  =  I  of  f  of  T^V  of  C's 

=  1^  of  C's. 
Sum  of  all  their  money  =  C's  +  -j®^  of  Cs  + 1^', 

.-.     Vc^  of  Cs  =  $17475  ; 

3    ni  a80x1747S 

and  C  8  =  $   333 — 
=  $6000. 
^'8  ^  W  "f  $6000 

=  $5400. 
^'s  ---.   "JJ^  of  $6000 
=  $6075. 
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3.  Since  21  fr.  =  $4  ; 
.-.  19  mar.  ban.,  or  35  fr.  =  $^|-^* 

and  JET,  or  96  mar.  ban.  =  $  ^^^J^ 

J     rtionn  ^1200x96x35X4 

and  £1200  =  $ 7x19x21  > 

^  $5774.43... 

4.  By  direct  exchange  $100 J  =:  $100  at  New  York  ; 

.-.   S14331.G0  =  |ij^^ieoxioo 
^  ^  1 0  ol 

=  §14224.91... . 

$1  Cinn.  =  $(1:^5)  St.  Louis 

.-.    $14331.60  Cinn.  =  ^.,,:^%lV.Zo5  N.  Y. 
=-  $14476.72... . 
Hence  gain  =  $251.81. 

5.  Cost  of  exchange  of  $2660  =  $2570.89  ; 

(t  ,,  Q1  ^'2570.89 

V-"^  —    5>     2660 

=  $-9665. 
But  the  bank  liad  the  use  of  this  money  for  63  days, 
and  allowed  a  deduction  for  interest. 

Bank  discount  for  63  da.  =  $(-9665  x  /^  X  j^) 
=  .S -010009. 
Course  of  exchange  —  $-976509... 
1--9765...  =  0234  ; 
.'.  exchange  was  at  a  discoimt  of  2*34  %. 

II. — Page  238. 


1.  Cost  of  1  lb.  of  the  mixture  — .  — yYg~  ^^^^^ 


87X100 
1  1  6 

=  75  cents. 
1^  of  the  mixture  consisted  of  the  good  tea   and   j\^  of 
it  of  the  inferior  kind. 
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Hence  ||  of  cost  of  dear  tea  -h  t\  of  (cost  of  dear  tea 
—  12  cents)  =  75  cents  ; 
.-.    cost  of  dear  tea  r=  (75  +  ^^)  cents  ; 
=  78  J  cents, 
and  cost  of  cheap  tea  =  665  cents. 

2.  Sum  expended  in  paying  clerks  =  $1600. 

Sum  given  to  A  =  $i^-^^  -  $1600. 
"     "  B  =  $''";;;^*  =  $1200. 
Sum  to  be  apportioned  =  $(12800  -  1600  -  1200 

-1600-120)=  $8280. 
Part  of  this  given  to  ^  =  f  of  S8280  =  $8312. 
'«       "  J5  =  ^  of  !?8280  -^  $4968. 
Net  sum  received  by  i4  =-  $(1600  +  3812)  =  $4912. 
"      ««  "         "    B  r-:  .S(12()0  +  4968)  =  $6168. 

3.  Since  57^  fl.  =  120  fr.; 

.-.  £1,  or  12.15  fl.=  ''^f^fr. 
=  25.85^^  fr. 

4.  3  X  1400  =    4200^ 
2  X  3400  =    6800 
8  X  1800  =    6400 
4  X  4200  =  16800 


=   38200. 


4  X  2000  =    8000  j 

6  X  1400  =    8400 '    =  24400. 

2  X  4000  =    8000J 


57600. 
A'h  share  ^  :^  J^no  ^f  ^4082  =  $2324. 
B'a      "      =  I^I^S  of  $40.82        $1708. 

6.  Every  gal.  of  the  first  mixture  contains  ^  or  ,; 
gal.  of  wine,  and  every  gal.  of  the  second  mixture  coi> 
tains  y\  or  }  gal.  of  wine  ; 
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.-.  f  of  number  from  1st  +  i  of  (14  — number  from  1st) 

=  7  gal.; 
*-  •■•  (i-f)  o^  number  from  1st  =  (lOJ-  7)  gal.^ 
and  5V  "  "         =  H  gal., 

7 
=  10. 
Hence  the  number  from  the  2nd  =.  4. 

III. — Page  239. 

1.  By  Art.  206  it  is  found  that  a  mixture  of  5  lb.  at 
b  cents,  5  lb.  at  10  cents,  5  lb.  at  12  cents,  and  15  lb., 
at  20  cents,  would  be  worth  15  cents  per  lb. 

5  +  5  +  5  +  15  =  30; 
.-.  quantity  at  8  cents  =  ^'^  of  200  lb. 
=  83i  lb. 
10  cents  =  ^%  of  200  lb. 

=  33i  lb. 
12  cents  =  ^  of  200  lb. 

=  33i  lb. 
20  cents  --  ^^  of  200  lb. 
=  100  lb. 

2.  Interest  for  18  da.  at  6  %  =  -§^§0  of  note. 

Discount  =  iTojy  " 

•  Note-(,|^^  +  ^^i,)  of  note  =  §1190-234, 
and  I^SIS       "      =  S1190-234  ; 

.  a- 73000x119  02  34 

.•.    note  =  !5> ir,-r^-r 

^  7  1689 

=  ipl2I2,  nearly. 

3.  A  gain  of  $120  in  6  mo.  =  a  gain  of  !J20  in  1  mo. 

S150  in  5  mo.  =        "        ,$30       " 
!^''210  in  9  mo.  =        "        .523?f     " 

$73i 
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Sum  from  which  $23^  is  gained  =  $400 


$73i 


73JX400 


^  934 

=  $1257|. 

4.  After  each  drawing  off  f  of  the  wine  remaining  in 
the  cask  is  left. 

Hence  the  part  finally  left 

=  J  of  ^  of  f  of  J  of  the  wine 
*  =  TjVff  o^  the  wine. 

5.  Since  26.15  fr.  =  £1; 

.'.  1  rouble,  or  1.2  fr.  =  £'^^^^, 

28.1  8  ' 

and  920  roubles  =  ^  I'i"^  ^±1!? A. 

=  i'48  17s.  lid.  (nearly). 
Again,  since  25.35  fr.  =  ill  ; 

.-.  1  rouble,  or  1.15  fr.  =  ^VAV' 

and  920  roubles  =  f  »A« '<_Vl±iL» 

3  8.38 

=  £41   H/*.  Sy.  (nearly) 
Hence  the  brolcpr's  gain  =  £2  H.s.  2^(1 . 

IV. — Page  240. 

1.  £354  I65.  8d.  =  85155(7. 

Since  SS'rf.  =  1  dollar; 
.-.  86165(£.  =  *"'^°^'  dollars 

3  81 

=  2211/^  dollars. 

2.  Since  1  lira  =  $0.22  ; 

.-.     7500  lire  ==  7500  x  $0.22 
=  $1660. 
By  circuitous  exchange  £1  =  $4.96  ; 
.-.  2(5  fr.  =  $4.95, 
and  1  lira,  or  U  fr.  =  $L»2i±f^  . 

.-.  7500  liie  =  $'-»^"JL»'<*  »» 

^  »  X  9  f. 

=  $1606.37... 
Hence  the  difference  =  $48.63. 
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3.  Since  £200  =  $1000 ; 
.  .-.     £1       =  $5. 

4.  By  direct  exchange  ;£1        =  $4.86| ; 

.-.  £3000  =  3000  X  $4. 86 J 
=  $14600. 
Through  Paris  5.25  fr.  =  $1 ; 


£1,  or  25  fr.  = 
and  £3000  =  $ 


26X1 
,1*3000X25X1 


5.26 

=  $14285^. 
Through  Amsterdam  1  guild.  =  $0.40 ; 

.-.  £1,  or  12^  guild.  =-.  12^  x  $0.40, 

and  £3000  =  3000  x  12^  x  $0.40 
=  $14640. 
By  direct  exchange  he  has  to  pay  $14600  for  the  draft; 
by  Paris,  only  $142855,  and  by  Amsterdam  $14640. 
5.  Cost  price  ]-^^  of  14^  cents  =  12^  cents. 


i  gam. 


)iff. 

12^ 

1) 

4^ 
9* 

1  lb.  at 
3     " 

8 
9i 

=  22^ 

8 

2     " 

H 

"i 

i"::" 

13" 

8]  = 

=    41 

u 

1  " 

14 

8    = 

=  12 

0' 

4     «' 

14 

1    = 

=    6 

i: 


22^  loss. 


We  have,  therefore,  1  lb.  at  8  cents, 
8^  lb.  "  13    " 
and  8  lb.   "   14    "    . 
Of  course,  the  above  are  only  a  few   of  the  many 
answers  that  might  be  found  to  this  question. 

V. — Page  240. 
1.  2456  +  735  +  4361  =  7552. 
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Number  to  be  provided  by  1st  ==  f^^f  of  182 

=  69,  nearly. 
"      2nd  =  ^\Y'^  of  182 
=  17,  nearly. 
bySrd  =  4^«^of  182 
=-=  106,  nearly. 

2.  Cost  of  0  f]fal.  of  mixture  =  70s. 

"     1  gal.  "         =  V*-  =  7f». 

Selling  price  of  1  gal.  "         =  G  x  2^.  =  17«. 

Gain  on  l^s.  =  9|^». ; 

.-.      "     10()«.  =  ^^^  ^  ^^ 

77 

=  118*». 
i.  Since  the  gain  on  $2200  =  $880  ; 

.-.      "  "       $3600  =  $^-^"-"^"^1 

^  '^      2  -J  0  0 

=  $1400. 
But  the  gain  for  2  mo.  less  =  $1120  ; 

.'.  2  mo.  gain  on  $3500  ^  $280. 
Since  time  for  which  $280  is  gain  on  $8600  =  2  mo. 
"     $1120         "         $3600 

1120X2 

280 

=  8  mo. 
Time  for  which  $280  is  gain  on  $3500  =  2  mo. ; 
"         "         $880         "  $2200 

880y3500XS 

2200X28  0~ 

=  10  mo. 
Time  for  wliich  $280  is  gain  on  .$3000  =  2  mo. ; 
$1200         "  $2500. 

1200x3. 5  00x2 
2^0  0X280' 

=  12  mo. 
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4.  Capital  at  end  of  1st  year 

=  5  of  origiual  capital  —  £1200. 
Capital  at  end  oi  2nd  year 

=  f  of  (f  of  original  capital  -  £1200)  -  £1200 

=  f  of  original  capital  -  £3000. 
Capital  at  end  of  3rd  year 

=  I  of  (f  of  original  capital -£3000)  -£1200 

=  y  of  original  capital -£5700. 
Capital  at  end  of  4th  year 

=  ^  of  ( V  of  original  capital  -  £5700)  - £1200 

=  ^^  of  orignal  capital  — £9750. 

Hence  f^  of  original  capital—  £9750  =  4  x  original 

:apital ; 

.•.    ^  of  original  capital  =:  £9750, 

and  origipal  capital  =  jgliiiil^ 

=  £9176^V 

5.  Strength  of  1  gal.  of  the  mixture 

Since  the  gain  on  ^^  =  -^f  ^ ; 

100x1477 
"      100  =  : ^.^^^ 


=  23^. 

Exam 

pies  (cxvi). 

Page  242. 

9. 

Relation  3G 

X  640 

:  180 

3C  X  640     . 
18  0           • 

=  128         : 

1 
1. 

10, 

7 

:    8 

12 

:  15 

/ 

± 

I 

7  :    4  =  compound  ratio. 
Hence  the  4th  ratio  =  «/  :  ^:^- 
=  9    :  13. 
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11.  If  I  be  the  given  ratio.  Then  adding  any  num- 
ber, say  6,  to  each  of  the  terms,  we  have 
Comparing  this  ratio  with  f,  we  have  ^|  and  |^. 
Hence  we  see  that  this  ratio  is  increased  by  adding  the 
same  number  to  each  of  its  terms. 


3  +  S 


—  -»• 


Again,  if  we  take  ^  as  the  ratio  and  add,  say  2,  to  eacl 


of  the  terms,  we  have  ^^^  =1-  Comparing  this  with 
the  original  ratio,  we  have  ^^  and  ||.  Hence,  we  see  that 
this  ratio  is  diminished  by  addiug  the  same  number  to 
each  of  its  terms.  A  ratio  is,  therefore,  increased  or 
diminished  by  adding  the  same  number  to  each  of  its 
terms  according  as  the  antecedent  is  less  or  greater  than 
its  consequent. 

Examples  (cxvii.)     Page  245. 

4.  i?  =  /^ofC; 

A  =  V  oi  ^V  of  C 

.'.  A  :  C  ::  25  :  89. 

10.  B'b  share  =  ^  of  A 's. 

6"8      "      =  I  of  /i's  =  I  of  ^  of  A'a. 
Da      "      =  I  of  C's  =  f  of  J  of  A  of  A'b ; 
:.  A'a+l  of  A's+i  of  J.'s  +  /y  of  ^'s  =  $1687; 
•  ••  (li-6  +  t  +  A)  of  ^'s  =  $1587, 
and  §^of /('s  =  $1587. 

^•s  =  r-J^  =  $552. 
JB's  =  J  of  $552  «=■  $4G0. 
C'b  =  *  of  $4G0  =  $yi5. 
D'b  -  J  of  $846  -  $230. 
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Examples  (cxviii.)     Page  247. 

1.  2SSd.  :  £'1247  10s.  5d.  ::  £1  :  gross  income ; 

ri2  99405x  1 

.-.  gross  income  =  £      ^^3 
=  £1286. 

2.  The  number  of  hours  between  12  at  noon  on  Mon- 
lay  aud  10^  a.m.  on  Saturday  =  118:^  hr. 

24  hi-.  :  118^  hr.  ::  3  m.  lOs.  :  time  gained ; 

.     ,       1184x34    . 
.-.    time  gained  ^=        „ . —  nun. 

=  15  min.  36,^  s. 
As  the  watch  was  10  min.  fast  on  Monday,  it  is  now 
25  m.  and  SG^^g  s.  too  fast,  and  hence  it  is  10  h.  40  m. 
36/^.  s. 

3.  Gain  in  6i  rounds  =  ^  mi. 

65  rounds  :  9  rounds  ::  ^  mi.  :  A's  gain.  ; 

.-.  A  s  gam  =  — -^  nu. 
=  /3.mi. 

4.  The  hands  of  the  watch  will  be  together  for  the 
4th  time  after  noon  at  16^\  min.  past  3.     Art.  173. 

The  watch  will  have  gone  (6t?t-+  180  +  16t-\)  min.,  or 
203  mm. 

But  59^1  min.  on  the  watch  correspond  to  60  min.  of 

true  time  ; 

.-.    59^  :  203  ::  60  min.  :  time  required ; 

203  X  60 
.'.  time  required  = — ^^rpT  min.  =  205  min. 

=  3  hr.  25  min. 

5.  Since  4  men  =  0  womc    =  9  b  lys  ; 


1  man  = 


45  It 

*  =  ? 
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(9  + Y)  women  :  6  women    ::  27|-da.  :  time  required  ; 

•    3       27ix6, 
.-.  time  required  =  q  ,  so  ^8. 

=  10  da. 
(8+  Y)^oys  •  ^  ^^ys  ••  27^  da.  :  time  required; 

.     ■,       27|x9  , 
.',  time  required  =  0X4  s"  "*• 

=  12^  da. 

6.  14|  :  6|    ::    $116.15  :  value  required; 

...v^ue  required  =$5^",«:H 

=  $47.18J. 

7.  26  in.  :  (7  X  9)  in.   ::  82^  yds.  :  yards  required  ; 

J  -3  7x9x324 

.-.  yards  required  =  — — — - 
=  78i. 

8.  The  difference  in  24  hr.  =  7J  min. 
Their  present  difference  =  5  min. 

In  how  many  hours  will  tlieir  diflerence  amount  to 
25  min.  ? 

7i  min.  :  25  min.  ::    24  hr.  :  hr.  required; 

.*.  hours  required  =  ?~?-t. 
=  80. 
80  hours  from  noon  on  Monday  is  8  p.m.  on  Thursday. 

9.  2|  :  8^    ::    6386  stones  :  stones  requii-ed ; 

.'.  stones  required  =  ^*  ^  "^^' 

=  7722. 

10.  7  :  3   ::   22400  people  :  number  fed; 

.-.  number  fed  =  ='-?''-°°^'- 
=  9600 ; 
.'.  number  sent  away  =  22400  —  9600 
=  12800. 
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Examples  (cxix).     Page  249. 

1.  60  :     12    ::    18  men  :  men  required  ; 
40  :  360 

3  :       8 
16  :     10 
.  .  men  required  =  ''1' T' Tf ^''' 

^  60X40X3X16 

=  54. 

2.  In  18  months  1200  men  complete  |  of  the  work; 
liow  many  men  will  be  required  to  do  t  of  the  work  in 
16  months. 

16  :  18   ::    1200  men  :  number  required ; 

|:      t 
.-.  number  required  =  '"7;^\"^» 
=  2250  ; 
.".  number  additional  =  2250  —  1200 
=  1050. 
8.     6  :    7    ::   9  men  :  number  required; 
6.:     6 
7  :  10 
.-.  number  required  =  ^''/''/V" 

••■  6X6X7 

=  18. 

4.  185  :  92^   ::   20  men  :  number  required ; 

n  :     9 

.     ,        20x92^x9 
.-.  number  reqmred  =  -^q^^,- 

=  50. 

5.  4i  times  work  of  soldiers +  4  times  work  of  navvies 
=  work  necessary  to  dig  the  trench  in  1  day  ; 

And  7  times  work  of  soldiers  +  7  times  work  of  half 
the  navvies 

=  work  necessary  to  dig  the  trench  in  1  day  ; 
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.-.  8  times  work  of  soldiers +  8  times  work  of  navvies 
=  14  times  work  of  soldiers +  7  times  work  of  navvies  ; 
and  hence  work  of  navvies  =  6  times  work  of  soldiers. 

6.         2  :  10     : :  1  drona  :  amount  required  ; 
10 


9 
86 

7 


m 

lU 

45 

8i 


amount  required  = 


IPX  l2tx  1  1»X4SX8| 

3X10X9X36X7 
10   63 


470  :  860  : :  658  revolutions  :  number  required  ; 

7  :  8 
.-.  number  required  =  L^J-^goxj^ 

■••        -  470X7 

=  576. 
If  15  men  working  15  hours  a  day  do  ^  of  a  piece 
of  work  in  24  days,  how  many  hours  a  day  must  18 
men  work  to  do  the  rest  of  it  in  12  days  ? 

18  :  15    ::    15  hr.   :   hours  required ; 
12  :  24 


8. 


|:    1 

15x  15x24x| 
.-.  hours  required  —      ^g  ^  ^2^  3 

=  161. 

9.     24 

248     ::   5i  da.  :  days  required  ; 

9 

12 

7' 

4 

232i 

887J 

8| 

6* 

2i 

8i 

i 


.       T„..      •    „T  8»XS48X  12X4X387*X  6»X.1| 

.-.  daysrequued=   —  ^^^^,-^^3-^-,^^-^^^- 
=  165. 
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10.       9  :     6    ::    16 da.  :  days  required; 
10  :  11      - 
25  :  3G 
24  :   16 
44  :  60 
40  :  45 


days  required  = 


16X5X11 X3  6X 16X50X45 


9X  10x25x24x44x40 

=  12. 


Examples   (cxxiv).     Page  258. 

1.  Area  of  floor  =  (14^  x  loi)  sq.  ft. 

43x31  n 

=  -sirr  sq-  yd-; 
...cost        =l^iLiyil£  cents 
=  $4.93^9. 

2.  Area     =  (146^  x  88|)  sq.  ft.  =.  ^^^^^  sq.  yd.; 
•••  cost  =    '''^xir'' cents  =  $520.96^. 

3.  Since  4  ro.  1  po.  29  yd.  6|  ft.  =  44100  sq.  ft.; 
.-.  side  ^.  y 44100  ft.  =  210  ft. 

4.  Since  1  ro.  26  po.  28  yd.  4^  ft.  =  18225  sq.  ft.;    - 
.-.  side  =  -/I8225  ft.  =  135  ft. 

5.  Area  ^  (40  x  3  x  100)  sq.  ft. 
Number  of  turfs  =  ^"^Z'^^""  ; 

3x1  ' 


cost 


40X3X100X81 


=  £13  10  s. 
Length  of  room  ='  ^^9  ft.  =  17  ft. 

Area  of  walls  =  (4  x  17  x  11^)  sq.  ft. 

=  782  sq.  ft. 
Areato  be  whitewashed  =  (32^  +  ^-)  sq.  yd. 

=  119  sq.  yd.  ; 
.-.  cost  =  119x5  cents  =  §5.95. 
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7.  Area  of  room  =  (8^  k  6|)  sq.  yd.  =  55  sq.  yd. 
Length  of  carpet  =  -^  yd.  =  — ^-  yd. ; 

.-.  cost  per  yard  =  $"fe    =  $1.20. 

2 

8.  Since  £2  19*.  Sd.  =  716rf. ; 
.-.  length  of  paper  =  -^  yd. 

Area  of  paper  =-  ('  r  X  ij)  sq.  yd. 
Height  of  room  =  {C^  xj)  -  (16^  +  131)}  yd. 
=  12  ft. 

9.  Area  =  559504  sq.  ft. 
Breadth  =  "-||w*'ft.  =  187  ft. 

10.  Arei  =  (380  x  330)  sq.  yd. 

=  221a. 

^^  of  the  area  of  the  walls 

11.  Breadth  —         21 

^  A I  (42  +  2  X  breadth)  x  lOj  \ 

21 
=  T"r{  21+ breath} 
=  »^9j6  ft.  +  ^r  ®^  breadth  ; 
.•.T«V  of  breadth  =  \\^it.', 
.-.  breadth  =  V  of  Vr  ft- 
=  17^  ft. 

12.  Length  =  ^*  in.  =  1  ft.  9i  in. 

18.  Area  of  room 

=  {2x(12T"ff  +  9||)x  10}  sq.ft. 

=  (2x22^x10)  sq.ft. 

„     ,      .                 2x22ixlO 
Yards  of  paper  =  —^ 

O   X  7J- 

=  100. 
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And  100  yds.,  at  12  cents  a  yard  =  §12. 

^^      ,  124  X 124 

14.  Number  =  —^ — ^^— 

=  5952. 

15.  Area  of  walls 

=  {  (2  X  15  +  2  X  12)  X 10}  sq.  ft. 

=  540  sq.  ft. 

540 
Length  of  paper  =  -7-  ft.  =  216  ft. 

Cost  of  paper  =  ^-^-  x  12*  cents. 
=  $9, 

16    Aiea  of  walls 

=  .{  (2x21  + 2x15)  X  12}  sq.ft. 

=  864  sq.  ft. 

Deduction  =  {21  +  30  +  2x69}  sq.  ft.  =  189  sq.  ft. 

Length  of  paper  =  ^f  ft.  =  00  yd. 
Cost  of  paper  =  90  x  16  cents. 
=  S13.50. 

17.\  Since  50  a.  2  r.  32  po.  =  245388  sq.  yd. ; 
.-.  breadth  =  ^^'^  yd. 
=  429  yd. 
Diagonal  ^  y(5722  +  429 2)  yd. 
=  x/oH225  yd.  —  715  yd, 

18.  Area  of  each  part  =  (^"V'"  x  '^'V"")  sq.  ft. 

=  10511^  sq.  yd. 
Aiea  covered  by  trees  =  (900  x  20  +  430  x  20)  sq.  ft. 

=  2955^  sq.  yd. 
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19.  Area  of  walls 

=  1  (2  X  length  +  2  x  breadth)  x  11  (  sq.  ft. 
^   i  (4  X  breadth  +  2  x  breadth)  x  11  f  sq.  ft. 
=  (G6  X  breadth)  sq.  ft.  ; 
.-.  60  X  breadth  ^  (143  x  3)  x  2,    . 
and  breadth  =  ^—^    ft. 
=  13  ft., 
and  length  =  20  It.  ; 
.-.  length  ot  moulding  =  ?J^-+lJil^  ft. 
^  25  yds. 

20.  Area  of  ceiling  =  (27.^  x  20)  sq.  ft. 

1  C40  - 

=  —75—  sq.  ft. 
Area  of  walls  =  •}  (2  x  27 »  +  2  x  20)  x  1 2^  [  sq.  ft.  J 

■.ir,iio      _     r,  ^ 


^     3      sq.ft.; 

6  190 


area  to  be  painted  =  — j-  sq.  ft. ; 


cost  =  ^3^  X  36  cents. 


=  $09.20 
21.    Area  of  room  =  (15^  x  13^)  sq.  ft. 
Length  of  carpet  =  — ^\ —  ^^'  '» 


cost  =  "x^r  X  96  cents. 


=  $29.55». 
22.     Area  of  room  =  (10^  x  7i)  sq.  yd. 
Length  of  carpet  =  — j-^  yd. 

33X33X4 


3x3x3 
33X33X4 


yd.; 


cost    =i^:^,^*  X  $1.08 

3x3x3  ^ 


^  $112.64. 
23.  Area  of  room  =  (11  x8)  sq.  yd. 
Length  of  carpet  =  ^  yd. 
=  132  yd.; 
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.-.  width  of  carpet  =  Y3V  y*^' 

=  f  yd. 
24.     Since  12.45  ft.  =  4.16  yd.  ; 
.•.   length  to  be  paved 

=  j  (2x45.77  +  2x4.15  +  2  x41.93)yd. 
=  192  yd. 
Area  to  be  paved  =  (192  x4,15)  sq.  yd. ; 

.'.  number  of  stones  =  -.^'^  V,-^ 

5.7  G  X  4.1  5 

=  300. 
Examples  (cxxv.)      Page  262. 
6.  Content  of  the  wall     =  (75  x  12  x  6  x  12  x  18)  c.  in. 
Content  of  one  brick  =  (9  x  f  x  3)  c.  in.; 

75x12x6x12x18 


number  of  bricks 


~  9xfx3 

=  9600. 


7.  Number  of  c.ffc.  of  ice  =  45  x  4840  x  9  x  J. 

Weight  in  lbs.  =  45  x  4840  x  9  x  1  x  \^^ 
=  1408811  tons. 

8.  Number  of  men  required  to  dig  (800  x  500  x  40)  c.  yd. 

in  1  month  =  4  x  500 ; 
.-.  number  of  men  required  to  dig  (1000  x  400  x  50)  c.  yd. 


in  1  month 


1000X400X50X4X500 
800X500X40 

2500; 

2500 


henee  number  ot  men  to  do  it  in  5  mo.  ^ 

=  500. 

9.  Area  of  side   =  ^^  sq  in.  =  361  sq.  in. 
Length  of  side  =  </361  in.  =  19  in. 

10.  Content  of  cistern  =  (4  x  2.V  x  3^)  c.  ft. 
Weight  of  water     =        ,  ex  2x4 

=  203U  lb. 
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11.  Content  of  stone  =  (4  x  12  x  30  x  15)  c.  in. 
Weight  of  (4  X  12  X  30  X  15)  c.  in.  =  27  owt.; 

.-.  weight  of  100  c.  in.  =       ^o"*"^        cwt 

4X12x30x1.'. 

=  i  cwt. 

12.  4t.  12  cwt.  3qr.  101b.  7oz.  =-  166375  oz.  ; 

.-.    content  of  vessel  ^  '  t  o  o  o~^  c.  ft. 
=  166-875  eft. 
Length  of  side  =  yi66-3'75^t. 
=  5-5  ft. 

13.  Number  of  men  required  to  dig 

(i  X  1760  X  30  X  7)  c.  yd.  in  1  day  =  42  x  120  ; 

.*.  number  of  men  required  to  dig 
(1000  X  36  X  V)  c.  yd.  in  1  day  =  Ul^^^^^l^" 

=  4800 ; 


hence  number  required  to  dig  it  in  30  days 

=  160. 


4800 


14.  Cubic  content  of  cistern  holding  2520  lb. 

(J)x  V  <|)c.ft.; 
^  3850  lb. 

3850X0X16X9 


3»30X.')X4 

=  165  c.  a. ; 

1  c.r, 


eft. 


hence  depth  of  cistern  =  g-^  ft. 
=  3t  ft. 

15.  Cost  of  excavation  =  (110  x  6  x  i)3.        =  220s. 
"      rubble        =(110  x6x^).s.        =  146^s. 
"      gravel        =(110  x6  <})  x^*.  =  412^x 

'  Total  cost  ^  779iVv 

=^  £38  V.).s.  '2.' 
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EXAMINATION  PAPERS. 
Page  263. 

,       XT  1-  40300  —  37601  2599  no 

1.  Number  = ^s ~  ^1~  —  ■'^l*^- 

2.  Profit  on  1      yard   =  $3.35 -§3.20  =  15  ceuts. 

«'      "   500  yards  =  500  x  15  cents  =  $75. 

3.372  =  2x2x3x31,     or,  372,     837,     248. 


837  =  3x3x3x31,  124,       93,     248. 


248  =  2x2x2x31.  31,        93      62 


31   is,   therefore,    il.c 
H.  C.  F.     (See  pages  5  and  6.) 


Since  i  = 


13X29X7        2639 


13X29X9  13X29X9' 

11  __  9X29X11 ^»J_\ . 

T3^     9X29X13  .13x29x9' 

o^     9x13x24  2808 


55     9X13X29      9X13X29' 

.".  the  decreasing  order  is  {^,  f  f »  i- 

4.  Length  of  pace  in  inches  =   ^^''^^^^"^'^ 

=  30. 

> 

5.  Number  of  each  =  9366  ^  (960  +  480  + 120  + 1) 

=  6. 

6.  -Y"    =  -02. 

U_o  _  iA2±o  _^  2000. 

iVo%  -  -000002. 
Sum  =  2000020002 

2  000020002 

1000000 

10000 1000  1 

'~~  500000 
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7.     7.57   X 


.86  =  m 

28 

—    Tf  • 


3  3 


Q  QA,k   —    8  3  93 


26    _     2322 

9         yivxf  = 


2780  —  2322 
990 


8. 


8 

40 

8 


498    = 


.432. 


41707796  ft. 


13902698  yds.  2  ff. 


2527745  po.^  yd. 


lJ3l93  fur.  25  po- 
7899  mi.  1  fur. 
7899  mi.  1  fur.  25  po.  3  ft.  6  in. 

9.  Distance  passed  over  in  1  sec.  =  %^  yd.  =  22  yd. 

(<  «  1    1,«  60X60X22 

Uir.   =      ^y-^       mi. 
=  45  mi. 

10.  Sum  earned  in  12  mos.  =  2  x  §)420  =:  $840. 
Sum  spent  "  '  =  3  x  $210  =^  $630. 
Sum  laid  by      "  =  $840  -  $680  -=  $210. 

11.  Number  of  steps  =  4ixg28oxi2 


=  9405. 


12. 


One  gets  4  parts  when  the  other  gets  3. 
4  +  3  =  7. 
One  gets  ^  of  $18230  =  $7560. 
The  other  gets  ^  of  $18280  =  $5670. 


13. 


9      A« 

40 


41     _9_3     16    

4il_3     4i4     40 

f,n      ^  4*1  ==      sax  63      _      Bli 
7VW         ^n  3  0  09x40    ~    5¥¥T» 

TIVVB  ^^  '0189 


14. 


/l  0  _  8\ 


-i 


X'  =  I X  V  X  i  X  } 


=  i  =  -75. 
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2341  168  1    2 

790  ~"   79TJ     —  *• 


IG.  11  ro.  11  po.  11  yd.  =  451  ro.  11  yd.  =  13663|  yd. 
=  122883f  ft.  =  17695260  in. 

■p  1  •  1  365  31  54615 331 

fraction  =  3x4840  =  3x4840x4  —  ts^- 

17.  Wages  for  75  days  =  75  x  $1.25  =  §93.75. 
Sum  lost  by  not  working  ^  $93.75  -  $69.15  =  $24.60. 
Sum  lost  by  not  working  1  day 

=  $1.25 +  $'80^-  $2.05. 
Number  of  days  he  was  idle  =  -^Vs"  =  IS- 
IS. Number  of  men  required  in  1  hr.  =  10  x  12  x  24. 


80  hr.  = 


10X12x24 


80 

=  36 ; 
"  "  "  "       to  do  3  times  as 

much  =  3  X  36  =  108. 

19.  Value  of  ^  of  estate  =  $7500  ; 

the  estate  =  $^°"^"°°  ; 
"     T-Vir  of  estate  =$11^^'^;^^ 

'""  ^  100X3 

=  $12000. 

20,  Whole  sum  remaining  =  $105.03  ; 

.-.  sum  each  ought  to  have  =  $i^|^^  =  $35.01  ; 
,  A  must  hand  over  to  O  $37  50  -  $35.01  =  $2.49  ; 
•  B  "  -          $50.82-$35.01  =  $15.81. 

01     T    1  ?  ^   7X9X5   45   __  1  5—5   i   5  3  _. 

■   l^+^'ij     6X14X3     4X15    IS  +  .-S     ^     * 
2   I   5  3  _  1 

2  6  22  __  •'^  X  2  3  X  3  8  _  3  8 
337T     3x23x49 
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22. 


24009*    

«1  2n  _ 

11214    _ 

«.34 
1  1  21.4    _ 

..'>34 


sxsxeeoi 


—  oepi 

TtfJf  ' 


8x0x400  ' 

6 X axa xa x  i  3 
a  X  a  X  a  x  a  x  Te  cTo^ 

a  .1 4 

1 1 21400 


1  .•» 


B34 


=  .21. 
=  2100. 


28. 


7  cwt.  4  lb.  =  788  lb. 

8  t.  1  qr.  =  6748  lb. 
.'.  fraction  =  //,' 

10  a.  =  10  X  4840  sq.  yd. 


1 97 


.-.  length  of  side  =  y48400  yd.  =  220  yd. 

Length  of  4  sides  =  4  x  220  yd.  =  880  yd. 

=  ^  mile ; 

.'.  number  of  times  =  1-^^  =  2. 

24.  The  shares  of  all  =  (15  +  3  + 10)  seamen's  shares ; 

.-.  28  seamen's  shares  —  £899  7«. ; 
.      J         ..  ..      _  unddTs^ 

28 

^  £14  5«.  Sd. ; 

,-.  1  gunner's     "      =  8x  (£14  5«.  Sd.) 

=  £42  158.  9rf. ; 

•.  1  Ueutenant's    "     =  10  x  (£14  5«.  8c?.) 

=  £142  128.  6d. 


25. 


1 
1 

22I  67 
44 


249   2396 
2241 


67.  I  96  I  16  (12.96 


V 


629 
2401 


y  529 
y  2401 


23 
49 


2586 


15516 
15516 
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26.  From  midnight  on  Sunday  to  6  p.m.  on  Wednes- 
day is  66  hrs. 

Time  lost  by  the  clock  in  66  hrs.  —  ^V^  nam.  =  22min.- 
.-.  taking  away  the  10  min.  already  gained,  the  clock 
will  indicate  12  min.  to  6,  or  5  h.  48  min. 

27.  Shortness  in  22  yd.  =  ^*  in.  =  91  in. , 
.-.  actual  distance  =  22  yd.  —  9^  in. 

=  21  yd.  2  ft.  2|  in. 

28.  See  Art.  174,  178,  181. 

Interest  =.  $(1900  x  If  x  y|^)  =  $266. 
Discount  ^  $^^7i4'*  =  8233.33^  ; 
.-.  difiference  =  $(266  -  233.33^)  =  $32.66|. 

29.  The  interest  =  ^-^^  of  $170  ; 
.-.  the  discount  =  ^^  of  $170; 

.-.  the  P.  W.  =  {%l  of  $170 
=  $166.66^ 

30.  Interest  =  $(880  x  |  x  ^)  =  $49.50. 
The  interest  =  /^V  of  $929.50 ; 

•.  the  discount  -=  ^%^^  of  $929.50 
=  $49.50. 

7  X  3  X  3_ 

m  3x14       y.    1  4  7X»X3XGX7X  14 

■        3X2X7  ^  2  xTi  X  3  X  2  x"7  X  9 

6  X  7 

=  ^  =  3i. 

«0       10000  5    ■      SS    ^  *'"°°'^    6BG7 

^■^*     "Sr^OOT^     •   TTTOr 990X55  — TiirSff' 

33.  Sum  paid  to  produce  $1  income  in  the  3|  per 
cents 

=  $-~^  =  $26. 

Sum  paid  to  produce  $4  income  in  the  3  J  per  cents 
=  4x$26  =  $104; 
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.'.  the  4  per  cents  at  103  is  the  better  investment. 

Sum  invested  to  produce  a  net  income  of  98  cents  =  $26 ; 

"  «  "  "  $4861 

$48g  1  X  ieC 
.98 

=  $128700, 

34.  Time  required  by  faster  vessel  =  '  ^^-hr.  =  120  hr. 

slower     "     =  (120  +  86)  hr.; 
.*.  the  average  rate  of  slower     "     ==  'y-jY  mi. 

=  7,\  mi. 

35.  One  gets  3  parts  when  the  other  gets  2  parts ; 
.-.  ^  of  $87.50,  or  $52.60  =  one  man's  share, 

and  I  of  $87.50,  or  $35       ::=  the  other        " 

36.  Money  reaUzed  by  sale  =  $^^*  =  $'";; ' ' . 
First  income  =  $^^^  =  $120.06.- 

Second     "     =$^^^;-VLl=  $119.70; 

.'.  the  difference  :=  35  cents. 

37.  Number  of  cubic  feet  in  the  cistern. 

93.7CX  112X16    . 

.-.  the  depth  ^  "'-/'V'W  ft.  =  8  ft. 

38.  Interest  on  $330  for  2  mos.  =  $3 ; 

"       $100"  12mos.==$i-«^^''3^;-?  =  $5T-V 
Again,  the  interest  on  $380  for  12  mos.  =  6x$3-$18; 
.-.  the  discount  off  $848        "  =  $18  ;  • 

$333  for  12  mos. 

$333x18  ti&171) 

39.  (Feet  in  breadth)^  =  78^  -  553 
=  (78  4-  65)  (78  ~  66)  =  188  x23 

=  8059 ; 
.-.  feet  in  breadth  =  /8069 
=  65.8.... 
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12] 


40.     Area  of  floor  =  (27i  x  20^)  sq.  ft. 

8  2X121    , f,     . 

—  sq.  It. ; 


matting  requiied  = 


3x6 
9x82x121 


ft. 


22x3x6 

=  225i  ft.  =  75^  yd. 


1  7 


9  _6 


17 

2 


2      y    17      —     1 

42.  Value  of  |  of  ^,  or  i  estate  =  $300  ; 

•  *•       "      #  X  V.  or  7  estates  =  $(7  x  2  x  300) 

=  $4200. 

4Q        I  1    J.      1      _     1  78 

Part  of  cable  on  land  =  1  — 1||  =  ^'/y  ; 
•••  tVV  of  cable  =  234|  yd.  ; 
.-.  length  of  cable  =  1?^^^  yd.  =  2691|f  yd. 

44.  2 


75 


17X3    J^- 

16  1  777  1  216 
8 

1200 
825 

1525 
25 

8777 
7625 

187500 
4536 

1152218 

192036 

1152216 

45.  Selling  price  of  100s.  =  110s. 

15s.  =  ^V'/%.  =  16s.  6d. 
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46.  800  +  756  +  404  =  1960. 

Number  sent  from  Portsmouth  =  y^^y^  of  490  =  200. 
Plymouth  =  ^^A  o^  ^90  =  189. 
Sheemess     =  ^^bV  o^  490  =  101. 

47.  (a)  Compound  interest  =  416J  x  $(1,082  „i) 


Simple        "         =  416i  x  $0.16 


.-.  difference  =  $2|. 
(b)  Interest  on  $184  for  1^  yr.  =  $27.60 ; 

$100  for    1  yr.  =  ^l^i^^'i^l^. 

=  $10; 
.•.  the  rate  per  cent.  =  10. 

48.  $180  =  the  amount  of  $100  ; 

.-.  $8213  =  "  ^^sV— "  =  $1786. 

49.  Area  of  field  =  30378240  sq.  in. 
Length  of  field  =  9376  in. ; 

.-.  breadth  of  field  =  ^"^i;;^"  i^.  =  8240 in. 
=  270  feet. 

50.  Area  of  walls  =  |  (48  +  40)  x  14^}  sq.  ft. 

=  1264  sq.  ft. 
Deduction 

=  |(4x8x5i)  +  (2xlOx6|)  +  (6ix5)}  sq.  ft 
=  883^  sq.ft. ; 
.'.  area  of  paper 

=  (1254  -  888 J)  sq.  ft.  ^  920^  sq.  ft. ; 
.'.  length 

920i      5521  ^ 

=  ~2f^^-  =  45-y^-' 

.-.  cost  =  -J-r  X  45  far-  =  5521  far. 
=  £5  16s.  Oid. 
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n  Ig  °^   ^   —       «  X  =»  ^  «  X  3       _     j^4  4 

'^  1  0    qJ-     5  10X6X10X6  «^*^' 

52.  -5,^  of  25s  +  ^/g^^  of  100s.  -  |  of  |». 

=  Irf.  +  !»■•  -  2«. 
=  5s.  Id. 

53.  f  of  1^  of  f  =  ^  =  part  whose  value  is  required. 
Value  of  4  of  cargo  =  $16000  ; 

'«       1.         "       =  ^  of  ^  of  §16000 
=  $3733J. 

54.  Part  mowed  in  1  day  by  ^,  B,  and  C 

Time  to  mow  ^V  a.  ==  1  da. ; 

1  a.  =  tVr  da. ; 
...        ..         "         121  a.  =  i^L^  da. 
=  36  da. 

55.  Time  it  loses  in  6i  da. 

=  5  m.  40  sec.  —  2  m.  51  sec.  =  2  m.  49  sec. 

2  m.  49  sec. 
Time  it  loses  in  1  da.  = ^, =  26  sec. 

14f 

56.  Taxes  =  -tkq,  or  y^  of  rent ; 

.-.  rent  and  taxes  together  =  (|^g  +  -^^j^)  of  rent 
=  1?^  of  §720  =  §823.08. 

57.  The  1st  and  2nd  pay  i  +  |  of  k,  or  |^  of  the  bill ; 
.-.  T*y  of  the  biU  =  $2.50 ; 

the  bill  =  §iii^o  =  $9,371. 

58.  Tax  on  §1200  when  it  is  half  as  much  again  =  $27 ; 

$750  "  " 

^  750X  2  J^ 

=  §1G|. 


381 
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69.  A'&  income  --  $"— ^  J^  =  $(6x8i)  =  $19.50. 
B's       "       =%^^    =$(7x9)    =$21; 
.-.  difference  =  $21 -$19.50  =  $1.50. 
00.  Area  of  room  in  eq.  yd.  =  — ^ —  > 
...  cost  ^  LLiLL?I^L^«  cents  =  $15f. 

,11.17  I  1\  /2e  20  \ 

I2I.2I  21/  \l3  87) 

\H4  +  105  ^^/  Vn  '^29X10/        » 

rrr^  x»  —  7r  =  ixa  —  ;,f  =  iiTj. 

/»n      T  il-       r     i.  :».Jx  6  2  80  X  1  2  •„      7x48x6  in 

62.  Length  of  step  =      „„  ^  1 1 0  "  »*»• so—  "' 

=  33-0  in. 
03.  Length  of  street  +  length  of  column  =  8700  ft. 

,•  87  00  •  „,. 

.*.  time  =  ^^-  gjmin.  =  GO  min. 

64.  Area  to  be  paved  =.   (850x(2x5i)}  sq.  ft. 

=  (425x21)  sq.  ft. 
Cost  =  425  X  21  x  37  ;V  cents 
=  $3346.87|. 

65.  Part  filled  by  one  pipe  in  1  hr.  =  f  ; 

"         "     the  other         "       =  i. 
Time  to  fill  i  of  cistern  =  1  hr. ; 
'•       the  cistern    =  3  hr. 

66.  27  men  =  54  boys. 
Time  for  54  boys  =  280  hrs.  ; 


84x280 

4^2 
64X280 


42     "     =il^^^«-?hr. 


Number  of  hours  in  1  day  =   4.,^^  42^1*. 
'  =  8  hr. 
67.  Interest  on  $125  for  U  yr.  =  $18.1 2J  ; 

"        $100"  1    yr.  =  e^U^* 

=  $7. 
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68.     54  X  §6 J,  or  $^^  =  interest  on  $100 ; 


616  X 3x100 

iTo 


.-.  ^616  =. 

=  $1680. 

69.  Length  cnt  off  =  \^  ~  {\\  <  H)  ft.  =     1^  ft. 
Length  remaining  =^  (18  -  li)  ft.  =  16^  ft. 

70.  Area  of  room    =  (20  x  16*)  sq.  ft.  =.  335  sq.  tt. 
Length  bought  for  168s.  =  ~~   yd.  =  48  yd. 

Area  of  carpet  =  (48  x  J)  sq.  yd.  =  36  sq.  yd.; 
.'.   part  uncovered  =  (836  -9  x 36)sq.  ft.=ll sq.ft. 

7+r3  ^  l^.3  -  /t) 


71. 


3  8+39 

I   _    1 

—    46     V-     2 

1 

1183 

TTTT 

of  2i0d.  +  ^-^  of  90d. 

+ 

13 

of  33</. 

=  (4-8  + 

2-7  +  •476)(^. 

=  7-976<i. 

72. 


73.  v'30712-5625  =  175-25  ;    y^%%\  =  ^  ; 
and  175.25  of  |f  =  89/5!^. 

/       13  32  2. '5        —      365      'non^fiT 

74.  They  lose  '°°oo'-*  of  $7850  =  ^  of  $7850 

=  $4906.25. 

75.  Time  for  14  men  to  mow  35  a.  =  60  hr.  ; 

3     -         «        24  a.  =  ^"J^^^"^hr. 
Number  of  days  =  '-^^-^ 

•>  I  2  X  3  X  3A 

=  16. 

76.  7  men  and  9  women  =  7  men  and  f  ^  men,  or 
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Time  for  1  man  to  do  the  work  =  9  X  144  tla. ; 

l«xnxl44    1 

-  107^Vda. 
77.  -7  +  -28  +  -056  =  1-036  ^  \%%^  ; 

.-.  A  gets  tK^,  or  |$f  of  $2849  =  $1925. 
Tftbcr 

B  gets  fS.  or  A'V  of  $2849  =  $770. 


C  gets  Srf ,  or  tI^  of  $2849  =  $154. 


TXfOtf 


1  U  «'  " 

78.  $(400-800)  =  the  interest  on  $860  ;  (Art.  181^ 

^  .,  A400X3  60 

.-.   $400  =  "  $ — j^ 

=  $8600. 
Again,  the  interest  on  $800  for  2  yr.  =  $40 ; 

M..,^n   e         1  fl.  1  00  X  40 

$100  for  1  yr.  =  $  ,,^3^ 


=  $5f 


79.  Selling  price  of  100  oranges  =  1~^  cents 

=  $1.50. 
Loss  on  an  outlay  of  $2.50  =  $1 ; 
...         ..  "  $100  =$'*'*'*' 


3-50 

=  $40. 


80.  Area  of  walls  =  (72  x  11)  sq.  ft.  =  792  sq.  ft. 
Area  of  windows  =(2x9x8)  sq.  ft.  =  54  sq.  ft. 

Area  of  door  =  (7  x  8^)  sq.  ft.     =  24^  sq.  ft. 
Area  of  fireplace  =  (4  x  4^)  sq.  ft     =  18  sq.  ft. 
Area  to  be  papered  =  (792-54-24^-18)  sq.  ft. 
=  695^  sq.  ft. ; 
.-.  length  of  paper  =  (695i  -^  2i)  ft.  =  ^P  ft.; 

.-.  cost=(^v'-  X  ny 

=  £4  U  6^d. 
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(2)  ^"^^  =  ^-^|-^«  =  6.33403. 

82.  Part  sold  =  JH,  or  /^  of  his  shaie, 
.-.  part  remaining  =  ^^  of  his  share 

=    3  2    of     3 

=      6 
"ST 

83.  Pait  done  by  J,  2  B's,  and  (7  in  1  da.  =  I  +  tV- 

"     ^,^,  andC  "         =^; 

.-.      "         '^     2.1's,2  5's,2C"8     "         =i; 
.'.      "         '•     ^andC  "  ^  i_(i  +  ^i^) 

1  . 

—  ¥ ' 

.-.  time  required  by  A  and  C  =  8  days. 

84.  dumber  of  hours  between  midnight  on  Sanday 
to  4  p.m.  Wednesday  =  64. 

Time  gained  in  24  hr.  =  7^  min. ; 

"    *  64  hr.  = -^li^ 'i  min. 

2  4 

=  20  min. 
Hence  the  time  on  Wednesday  is  4  hr.  32  min. 

85.  33  +  7  +  5  =  45. 

Number  of  lb.  of  nitre  =  ||  of  30  lb. 

=  22  lb. 
"     charcoal  =  ,V  of  30  lb. 

=  4t  lb. 
"     sulphur  =  ^.  of  30  lb. 

=  3i  lb. 

/  4^        6  '  \ 

86.  Interest  =  $!l689   x   -^  x  jJq)   =  $39.95yV 

Discount  -^  §(1639  x  :^Vt)  =  $39 ; 
.-.    difference  =  $.95iJy. 
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87.  The  bank  discount  =  $(10400  x  ,^3  x  j^js)  =  $416. 
The  true        "       =  $(10400  Xy^?)         =$400; 

.-.  difference  —  $16. 

88.  Part  sold  at  cost  =  ^  of  ^,  or  ,^  of  goods. 

"     i  of  cost  =  I  of  I,  or  :f7^         " 
Price  of  goods  reahzed  ==  {^^  +  J  of  ,^^)  of  cost 
=  y'^  of  cost ; 
.'.  cost  of  goods  =  12  X  $1155, 
and  loss  =  11  x  $1155 
=  $12705. 

89.  The  gallon  contains  ^![^|-^  cub.  ft. ; 

.V  11  -1         377.274x1000 

.•.  the  gallon  weighs ——^ oz. ; 

.-.  the  pint  weighs  i eVaVf^aT  ^'  =  1 '2585... lb. 
90    Area  of  floor  ^  (22^  x  20i)  sq.  It.  =  — ^^  sq.  ft.; 
.-.  cost  of  carpet  =  i^^*   x  $1.20    =-$60.76. 
Area  of  walls  =  |  (46  4-40^)  x  lOJ  [  sq.  ft. 

171X43   „^     f,     , 

= 1 —  sq.  ft. ; 

.'.  cost  of  paper  ^  ^  VxV^  ^  ^^  cents 
=  $20.42i. 

40-5  .      , 

91. ^-. r :    =4  =  1. 

2-4282823 +  3-5765765 +  20001911      ' 

92.  See  Ex.  paper  X.,  example  6. 

93.  i-60625  =  12«.  \\d. 

•142857  of  Us.  lOjrf.  =  |  of  14».  10^^.      =  2h.  \],fi. 
^  of  Vt  of  £3  5».  Id.  =  1^  of  W  of  781(A  =  6«.  9rf. 
Sum  =  20». 
Also20/f.  =  1 2  of  27«. 
1^  =  -740. 
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94.  Time  gained  in  7*  hr.  =  |7^  x  (3Jh-24:)[  min. 

=  1^  min. ; 
.*.  it  must  be  set  at  1^\  min.  to  12. 

95.  Interest  =  $(956,25-750)  =  $206.25  ; 
.-.  interest  on  $750  for  3f  yr.  =  §206.25  ; 

$100     "       1       yr.     -    ^5X100X20625 
^  ^  ^  11X750 

=  $7i 

96.  1  per  cent  on  $5420  gives  $54.20  ; 

.  income  at  the  lower  rate  on  $9970  =  $(453-54.20) 

=  $398.80;  - 
"  •  $100 

(»100  X  39880  rt.  . 

=  ^ — sTTs — '  o^  *4 ; 

hence  the  rates  are  4  %  and  5  %. 

97.  Area  of  wall  =  1 540  + 184^)  x  8^  |  sq.  ft. 


1449X25 
=           9X6           sq 

.yd.; 

. 

•.  costofwall  =  i-"-i-;-^-^X 

$1.20 

=  $805. 

98. 

Income  from  £75  invested  = 

=  £3. 

Money  got  from  £75        " 

=  £78. 

Income  from  £78       " 

f.  7  8  X  8 
-  ^  208 

=  £3. 

99.  L.  C.  M.  of  2,  3,  4,  5,  6  =  60. 

We  must  now  find  the  least  multiple  of  60  which  is  a 
perfect  square.     This  is  900. 

100.  The  interest  on  $320  for    8  mo.  =  $40  ; 

$360  for  12  mo. 

^3  60x12x40 
^^^    ^         320X8 

c=  $67.50. 


180 
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101. 


67876 

(729)(81)(9) 

620875  =  9  X  57875. 
4687875    =9x520875. 
42190875        =  9  X  4687876. 


42238274626. 
9     128456 


13717  and  3  units  over. 


1959  and  4  groups  of  9«units  each  over  ; 
.-.  quotient  =  1959f |. 
102.  1  metre  =  1-0936  yd. ; 

.-.  1  centimetre  =  -010936  yd. 

=  (-010936  X  36)  in. 
=  -893696  in. 

108. 

"  B  and  C 

"  "  2  ^ 


Part  done  by  2  ^,  B  and  C  daily  =  i  +  ^^. 


4    . 

—  33» 

=  \    + 

27    . 


] 
7J 


A  can  do  the  work  in  '//  da.  =  6|f  da 
Part  done  by  B  daily  =  i  — 


a? 

T5T 


19    . 

—  TBT  » 

B  can  do  the  work  in  "^^^  da.  =  9j-J  da. 


Part  done  by  C  daily  =  /^  —  ^^ 

I  3     . 
TffT  » 

14   2 


.'.  C  can  do  the  work  in  ^V  da. 
104.  3/  has  12  miles  start. 

N  gains  4  miles  per  hour,  and  hence  would  overtake 
if  in  8  hours. 

When  N  arrives  M  has  4x6  miles  to  go. 
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It  requires  Jf^-^  br.,  or  6  hr.  to  gain  this  distance 
on  M. 

Hence  M  travels  (5  +  6  +  4)  hr.  and  goes  15  x  6  miles, 
or  90  miles. 

105:  Interest  =  $(2733i  xSi  x  ^) 

=  $410. 
Amount  of  $1  at  compound  interest  =  $1.157625  ; 
.%  sum  required  =  Irrlrifj 


I 


106.  Discount  off  $108^       =  $8J  ; 

^  1622.50  X  Si 
"     $1622.50  =  $ TT^KT-- 

=  $122.50. 
Interest  on  $1760=  $(1760xf  X^^tt) 
=  $132; 
.'.  difference  =  $9.50, 

107.  Cost  of  1  apple  of  1st  kind  =  ^d. 

2nd    "    =  ^d. ; 

.-.  average  colst  of  1  apple  =  tjLld, 

=      5/7 

—   TS"" 

Selling  price  of  1  apple  =  |fZ. ; 
.-.  loss  on  an  outlay  of  y%d.  =  {j%—%)d. 

=    1  //  • 

"  "  lOOd.  =^^^I^d. 

5 

=  4rf. 

108.  What  he  sold  for  $91  he  should  sell  for  $107  ; 

"  '•       $182  "  " 

^1  82X  107 

=  ^ il 

=  $214. 
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109.  Area  of  waUs  =-  { (28|  +  27|)  x  12^ }  sq.  ft 

^  G86  sq.  ft. 
Deduction  =  (48  +  20  -f  18  x  2i»j)  sq.  ft 

=  99/^  sq.  ft. 
Area  of  paper  =  586y'2  sq.  ft. 
Cost        "      =V^^  cents 

=  $9.88^. 

110.  Contents  of  two  longer  sides 

=  (2  X  4  X  2  X  yV)  c.  ft.  =  ^  c.  ft. 
Contents  of  two  shorter  sides 

=  (2x2f  x2XTl5)c.ft.  =  lie.  ft. 
Contents  of  bottom 

=  (3fx2^XT-V)c.  ft. -$§^c.  ft.; 
.-.  whole  contents  =  *^«  +  ^;«  +  =^»^  c. ft.  =  VjV  c  ft. ; 

.-.  cost  =  If  of  i^;^'-j^«. = n%s.  =  1..  15./. 

111.  We  are  required  to  find  the  L.  C.  M.  of  1,  2,  8, 
4,  o,  6,  7,  8  ; 

L.  C.  M.  =  840. 
Hence  the  bells  will  be  tolling  together  m  840  sec, 
or  14  min. 

1*  — i 

113.  2  per  cent  of  ^'s  capital  =  $220 ; 

.-.     ^s  capital       =  i°iL^Jl^  =  $11000; 
.-.  B  and  (7's  capital  =  J  of  SllOOO 

^  $10500; 
.-.  the  capital  of  each  =  $--3—=  $8250. 

114.  Since  the  fast  train  goes  as  far  in  5  hr.  as  th" 
slow  one  does  in  6  hr.,  the  rates  are  as  6  :  6. 
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Since  the  fast  train  gains  10  miles  in  2  hours,  it 
gains  5  mi.  in  1  hr. 

Hence  f  of  rate  of  slow  train  =  rate  of  slow  train  +  5  mi. ; 
.-.  ^        ••         "        "     =  5  mi.  ^ 

and        '*         "        "=5x5  mi. 
=  25  mi. 
Rate  of  fast  train  =  (25  +  5)  mi. 
=  30  mi. 

115.     Income  on  £80  annually  =  £6; 

£100      "        =  ^^^r^  =  £7h 


Amount  of  Turkish  stock  =  £ 


5000X 100 


I 


money  from  sale  of  stock 

qSOOOX lOOx 1 04 

"  80X100 

==  £6500. 
Income  from  £90  invested  in  railway  shares 

=  £H ; 

.  new  income  =  £?A^^*  =  £-325. 
First  income  =  f  i^«iil  =  £375  . 
.•.  he  has  £50  less  income, 

116.  30  men  and  10  boys  reap  130  a.  in  4  da. 
14  men  and  10  boys    "       66  a.  "4  da. ; 
16  men  reap  64  a.  in  4  da. ; 

1  man  reaps  1  a.  in  1  da. 

But  6  men  and  2  boys  reap  13  a.  in  2  da. ; 

2  boys  reap  1,  a.  in  2  da. ; 
1  boy  reaps  }  a.  in  1  da., 

and  2  men  and  2  boys  reap  2 ^  a.  in  1  da.; 
"  "  "  10  a.  in  i^^' 

=  4  days. 
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117.  Retail  price  =  (foo  4-  ^\o^)  of  cost  prico 

=  {U  of  $4.75 
=  $6.17^. 

118.  First  interest  =  $(626  x  t^  X  ^) 

=  $29.16*. 

Second     "       =  $(1098.75  Xt*5Xt-|v) 
=  $29.16t. 

119.  Time  when  the  difference  is  6  min.  =  12  hr.  ; 

"  "  ♦*  16i  " 


leix  13 


hr. 


6 

=  88  hr. 
83  hr.  from  noon  on  Monday  is  9  p.m.  Tuesday. 
Time  gained  by  the  fast  goer  in  33  hr. 

2£x_*  min. 

12 

=--  11  min. ; 
hence  it  will  indicate  9  hr.  11  min. 
Time  lost  by  the  slow  goer  in  83  hr. 

33X4 

=  -3i-  mm. 
=  5h  min. ; 
hence  it  will  indicate  5^  min.  to  9,  or  8  hr.  64  min. 
80  sec. 

120.  Area  of  each  grass  plot  =  (66  x  86)  sq.  ft.  ; 
"      covered  by  grass  =  *'''^'^^°  sq.  yd. 
=  1056  sq.  yd. 
Area  of  whole  court  =  (50  x  80)  sq.  yd. 
=  1600  sq.  yd. 
Cost  of  grass  =  $(1056  x  -70) 

=  $789.20. 
Cost  of  stones  =  $(444  x  9  x  .12^) 
=  $499.50; 
.-.  total  cost  =  $(789.20  +  499.60) 
=r  ?;i238.70. 
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121.  Number  ol  leap  years  in  400  consecutive  years 

=  97.     Art.  151. 
Number  of  times  the  29th  occurs  in  an  ordinary  year 

=  11  ; 
hence  in  400  years  it  will  occur  400  x  11  +  97 

=  4497 

122.  Since  62 J  cents  =  §  of  dollar,  he  received  f  of 
the  debt ; 

.-.  I  of  debt  =  $281.25, 
and    '•     =^l2ill}±'' 
=  $450. 

123.  The  shares  are  in  the  ratio  of  1  x  4  x  10. 

2x3x12,  and  3x1x20. 
1x4x10  =  40. 

2  x  3  X  12  =  72. 

3  X  1 X  20  =  60. 

172. 

^'s  share  =  ^\%  of  $43  =  $10. 
jB's  "  =  ^\%  of  $43  =  $18. 
C's      "     =  VVV  of  $43  =  $15, 

124.  The  cubic  content  of  a  brick  in  the  second  case 
=  (^)3  of  that  of  a  brick  in  the  first  case. 

Hence  we  may  leave  the  exact  dimensions  of  the  first 
brick  out  of  account  and  find  the  cost  thus  : 
cost  of  1  brick  =  fCrVr  of  Hf^)  » 
.-.     "  100  bricks  =  $(100  X  ^Vff  X  Wei-) 
=  $1.12. 

126.  Number  of  years  =  100  -r-S^ 
=  80. 

126.  At  11  o'clock  the  hands  are  6  minute-spaces 
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'apart,  and  as  the  minute  hand  moves  over  12  miunte 
spaces  while  the  hour  hand  moves  over  1,  they  will  be 
an  exact  number  of  minute-spaces  apart  at  12  miu.  past 
11.  For  the  same  reason  they  will  be  an  exact  number 
of  mmute-spaces  apart  at  11  hr.  24  min.,  at  11  hr.  8G 
miu..  and  at  11  hr.  48  min.  Therefore,  they  will  be  an 
exact  number  of  minute-spaces  apart  4  times  between 
11  and  12 

127.  Time  A  walks  20  mi.  =  20  x  11  min. 

=  220  min. 
**      ii       "         "         =  (220  -f-45)  min. 
=  265  min. 
.'.     B'b  rate  =  y^^  min.  per  mile 

=--  13J  min. 
Again,  time  A  walks  5  mi.       =  55  min. 

"     B      "       ''  =  G6J  min. ; 

.'.     A  wins  by  11^  min. 
.*.    Distance  he  walks  in  11 J  min.  =  yH  mi. 

=  U  mi. 

128.  ^  X  3  -f  ^  X  (number  of   months  when   the 
remainder  should  be  paid)  =  4i  ; 

.*.  i  X  (number  of  months)  =  4^  -   J, 
and  number  of  months  =  2x3^ 
—  7> 

129.  Buying  price  =  ttt 

=  90. 


Income 


,1S34SX  3 


^  99 

=  $465. 
100,  Cubic  contents  of  tank  =  (8  x  5i  x  4i)  c.  ft. 

==  192  c.  ft. 
Weight  of  water  =  iJi^<>_»  lb. 
=  120001b. 
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Number  of  gallons  -  "'^^  g''* 
=  1200. 

-„^  .      /37-2e\         ^7     .    3X3X63 

lOi.  29X36         36     —     V      117      /  'S  3x8 

istFT  ''^     1  6x63         ^rr        r  —  ^?T' 

IQO       ll-L.2.nfI2    111      8      19. 

hence  /^j  of  the  boys  =  8, 
and  number  of  boys  =  — ^ 
=  46. 

133.  The  L.  C.  M.  of  8  and  10  =  40. 

In  40  ft.  one  wheel  makes  5  revolntions  and  the  other  4  ; 
.'.  distance  requii'ed  =  100  x  40  ft. 
=  4000  ft. 

134.  A  works  (4i  +  3|)  hr.,  or  8  hr.  ;  B  works  4^  hr. 
Cost  of  12^  hr.  work  =  $1.87i  ; 

,,  r.  ,.  (ft8Xl.374 


M 


'*'        124 

=  §0-88. 

$4tx  1.37t 
12i 

=  §0-49i. 


135.  When  the  minute  hand  is  between  2  and  3  ; 
number  of  min.  past  3  +  ^  (number  of  min.  past  3)  =  15 ; 
.'.  If  of  number  of  min.  past  3  =  15; 
.'.  number  of  min.  past  3  =  — ^5— ^  =  ISj-A-. 

Again,  when  the  hands  are  together  between  the 
figures  3  and  4,  the  number  of  min.  past  3—^  (number 
of  min.  past  3)  =  15  ; 

.'.  4i  of  number  of  min.  past  8  =  15  ; 
.-.  number  of  min.  past  3  -  ^-^^  ""  ^^tT' 
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136.  Time  for  $320  to  gain  $24  interest  =  1  yr.  ; 

«♦  "  «•     $820        "      ==  ^^-'  yr. 

=  18iyr. 

187.  Present  value  =  £«A»;/i^». 
Income  from  j£144  invested  =  £9 ; 

,,  ,,         n23ff  8  X   1  00    ^(     p2388x  100x9 

108  108x144 

=  £186  98.  2d. 
Also  rate  per  cent-  =  '°"^° 
=  6i. 

188.  Since  A  can  make  50  when  B  makes  45, 

and  J  •'  '  50  ^'  C  "  40; 
.-.  R  "  "  90  "  C  "  80: 
.-.     B  can  give  C 10  points. 

139.  Sum  invested  for  £3,  income  =  £90 ; 

,.  «         ..    £2000,  ♦•      =  jgi2^^JLi? 

=-  £60000. 

140.  14  mi.  6  fur.  =  (236  x  330)  ft. 
Amount  of  water  drawn  from  Canal 

=  (286  X  330  X  48  x^V)  eft. 
Amount  of  water  in  the  lock 

=  (80  X  12  X  8^)  c.  ft. ; 
.-.    number  of  barges  ■=  »||^-*|i 
=  88. 

141.  TT^  X    r!  of  $5.67 
a.a2xgx4xi3xgexg.e7 

*        7X39X3X38X40 

=  $1.76. 

142.  Work  done  by  A  in  10  da.  —  V- 

"     destroyed  hj  B  '*       =  |; 
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.".     part  of  work  done  =:  '/  -  f 

"  "      to  be  done  =  /j. 

Time  required  by  -4  to  finish  =  (^^  h-  ^)  da. 

=  3^  da. 
143.  Let  1  represent  the  quantity  of  water  in  each 
cistern ;  then, 

quantity  of  water  which  runs  out  of  first  cistern  in  1  hr^ 

—  1  . 

—  7  ' 

♦♦  "  *'  in  no.  of  hr.  required 

no.  of  hours 

5 
"  "  "         second  cistern         " 

no.  of  hours 


By  conditions  of  question, 

no.  of  hours  /         no.  of  hours 

1- ^ =2(1- 


2  - 
=  1. 


4 
no.  of  hours 


2 
3  no.  of  hours 

lo" 


and  no.  of  hours  =  — 
3 

=  8i. 
144.  In  1  day  a  man  does  ^hr  of  work ;  a  woman, 
5:^  of  it ;  a  boy,  ^  of  it ;  a  girl,  ^Ijj  of  it ; 
.-.  1  man,  2  women,  3  boys,  and  4  girls  do 

(tU  +  irf  XT  +  7^7  +  ^U)  of  work  daily. 
Time  to  do  all  the  work 

seoo  ^a 

=  28i  da. 
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145.  The  fast  train  runs  5  miles  while  the  slow  one 
runs  8  miles  ; 

.-.  distance  run  by  the  slow  train  =  J  of  distance  run 
by  quick  train. 

But  distance  run  by  quick  train  =  distance  run  by 
slow  one  +  100  miles  ; 

.-.  distance  run  by  quick  train  =  §  of  distance  run  by 
quick  one  +  100  miles  ; 

.'.  f  of  distance  run  by  quick  train  =  100  miles, 

and        "  "  "  =i^»mi. 

"  "  "  r=  250  mi. 

"  "         slow     "  =  f  of  250  mi. 

=  150  mi. ; 
.•.  distance  between  London  and  Edinburgh 
--  (250  +  150)  mi.  =  400  mi. 

146.  Price  of  8  per  cents.  =  75. 

n  3*X7« 


8i 


.3 

=  87.5. 


147.  (2-8  +  1-15  +  -524)  =.    VVff  ; 

2*3 
.-.     A  gets  7575  of  $1980.50  =  $1155. 

115 
B  gets  Tm  of  §1986.50  =  $572. 

0  00 

•524 
C  gets  .fjTTa  of  $1980.90  =  $259.50. 

148.  £1  -^  11  guilders  12  kreut.  =  072  kreut. 
£1  =  25.5  fr.  =  V/  X  500  kreut. 

=  714  kreut. 
Gain  on  072  kreut.  =^  42  kreut ; 

"      100  kreut.  ^  L«??^ *i  kreut. 

t.  7  -J 

Oj  kreut. 
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149.  35  yards  =  32  metres ; 

.-.  69i  miles  =  ""*""%%°'^°*"^''  metres. 
=  111835^  metres. 

150.  Area  of  waUs  =  (2  x  36  x  14)  sq.  ft.  =  1008  sq.  ft. 

Deduction  =  (2  x  8  x  4  +  3  x  10  x  5)  sq.  ft. 

=  214  sq.  ft. 

Area  to  be  painted  =  794  sq.  ft. 

Cost  of  50  sq.  ft.  =  £2  16s.  Sd. ; 

794  X  (£2  16s.  3d.) 
.-.       -       794  sq.  ft.  =.  ^-g^ \ 

=  £44  13s.  Sd. 
Area  painted  for  56^5.=  50  sq.  ft. ; 
...     "  "        9^.  _  121A5  sq.  ft. 

=  8  sq.  ft. ; 
.'.   additional  height  =  -^^ys  ^^  » 

=  ift. 

101.  8      -f-     -JO,     -r    T    +   T^TT 

27       1        ^^  X6        ,       1       , 


77x10  ■""  ^  "■"  Ti^ijy 

—    27i3i         89 

=  2. 
152.  41-06328  ^  -0438  =  937,  and  -02268  over; 
.*.  there  are  937  lines,  and  the  length  of  the  remain- 
der is  02268  in. 

163.     Distance  A  runs  in  1  min.  ^  (2^  -=- 16  J)  mi. 

=  (^x/^)mi.  ; 
"      34    "    =(34x^>^^'V)mi., 
and         "       B      "      34    " 

=  (|fx34x^x^)mi. 
=  5  mi. ; 
.*.  length  of  course  =  (2^4-5)  mi. 
=  7i  mi. 
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154.  Rate  of  boat— rate  of  stream  =  6  x  1^  mi.  per  hr. 

^  7^  mi. 
Rat«  of  stream  =  2  mi.  *'  ; 

.-.  rate  of  boat  in  still  water  =  9^  mi.  "  ; 

.*.  rate  of  boat  in  usaal  state  of  stream 

=  9  mi. 
Time  to  go  9    mi.  .—  60  min. ; 
.-.       "       "      Umi.  =  l^n^in- 
=  81  min. 

155.  5  %  is  12^.  in  the  £  ; 

.-.  he  has  240ci.  -  {10-\-12)d.  left  out  of  £1. 
^l^  of  original  income  =  £545 

(t  «  n'-' 40X5  4ft 

—   *        i  1  8 

=  £600. 

156.  Net  income  from  $(107|  +  |)  =  $(6-,V  of  6) ; 
...     "  "     $14850  =$i_*^^||±i» 

=  $760. 

157.  He  may  ride  for  i  of  5  hours,  because  he  can 
then  walk  back  in  f  of  5  hours.; 

.'.  he  may  ride  ^  x  10  mi.  =  16  J  mi. 

158.  Call  the  place  where  the  trains  meet  M  ; 

the  distance  from  L  to  if  =  4  x  rate  of  slow  train 
in  miles  per  hour  ; 

.-.  distance  from  A'  to  i/  —  1  x  rate  of  quick  train 
in  miles  per  hour ; 

4  X  rate  of  slow  train        distance  from  L  to  M 
*  *  1  X  rate  of  quick  train  =  distance  from  iV  to  J/ ' 
rate  of  slow  train        distance  from  N  to  3/ 
^    rate  of  quick  train  ~  distance  from  L  to  M* 
:,  compounding  the  ratios  (Art.  215), 
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4  X  (rate  of  slow  train)  2  _ 
(rate  of  quick  train)  ^  ' 

/.  2  X  (rate  of  slow  train)  =  rate  of  quick  train. 

159.  Since  £170  =  4233  fr.  ; 
.-.  £1      =  VtV  fr- 
=  24-9  fr. 
Again,  Je400  =  503  x  20  fr. ; 


„,  603X2  0    f 

*-^       =  "Too       "• 


603X20 
400 

=  25-15  fr. 

160.  The  cube  root  of  50-653  ^  3-7; 

.-.  length  of  outside  edge  =  (12  x  3-7  +  2  x  l-3)in. 
=  47 V^  in. 

45  62-55  2 

^^^-  T  "^  r52"-8sr  ""  13:    - 

^45  T_   y^  ]± 

~1     ^    63    ^    10 
=  1. 

162.  Since  m^  =  1  oz.  Troy ; 

.-.  £423267  =  ^"""V"^  oz.  Troy 


423267X1X  20X24 

7  000  X  3'9 

=  7442J^;,  lb. 
163.  Part  done  by  ^  in  1  hr.  =  i. 

((  <(  TJ  H  3 

"       C      "         =1; 
"       A,  B  and  C  in  1  hr. 


.*.  time  to  do  the  work  =  -^jf  hr. 


lbs.  avoir. 


=s  48  min. 
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164.  Interests  $771.«9| -$760  =  $21,093. 
Time  for  which  $56.25  is  interest  on  $750  =-  12  mo. ; 
.'.  time  for  which  §21.09^  is  interest  on  $750 

_   3  109ix  19  ^^ 

=^  mo. 

SU-3S 

=  41  mo. 

165.  5  parts  in  20  parts  in  the  1st  glass  are  spirit . 
4         "  "  "         2Dd         "         "     ; 

.'.  9         "       40  of  the  mixture  are  spirit ; 
.•.  the  ratio  is  9  of  spirit  to  31  of  water. 
160.     SelUng  price  of  $100  =  $125 ; 
TOTS  o^  markad  price    =  $125  ; 

he  marks  his  goods  at  an  advance  of  66 J  %. 

167.  Income  from  investing  $101^   -  $6  ; 

$17256  =  $n^?»^'JL« 
=  $1020. 
Income  from  investing  $85        =  $5  ; 

"     $17255  =$ill^Lll 
=  $1016; 
.-.  total  income  =  $1020  +  $1015  =  $2035. 

168.  Time  required  for  15  men  working  9  hours  a 
day  to  finish  the  work 

=  16  days ; 
.'.  to  do  the  work  in  1  day  1  man  must  work  (15  x 
16  X  9)  hrs. ; 

.-.  to  do  it  in  12  days  18  men  must  work  ^^iJ^  hrs. 

=  10  hrs. 
109.    Increase  of  shorter  in  100  yr.  =  3.014  in.  ; 
.    .-.  "  "  126  yr.  =  •-='""^^L5LL?  in 

=  8-7676 ; 
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Uo 


hence  the  longer  has  to  increase  (8-7675  —  1-02)  in. 

or  2-7i75  in. 

Increase  in  125  yr.        =  2-7475  in. ; 
»         ..    100  yr.        =  1^x2,742^ 

•'  13  5 

=  2.198  in. 

170.  B  walks  at  the  rate  of  f|  mi.,  or  4^  mi.  per  hr. ; 

.-.      B  walks  20  miles  in  (20  4-  4^)  hr.      =  44  hr. ; 

A  walks  20  miles  in  1  hr.  +  4f  hr.  =  5|  hr. ; 

50   X  54 
A  walks  50  miles  in  — st; —  hr.  =  14^  hr.  ; 


171. 


20 
A  reaches  London  at  8  hr.  30  min.  P.M. 


10747-4689(103-67 
1 


203 


747 
609 


2066  I     13846 
12396 


20727 


15 


145089 
145089 


7500 
1099] 

8599 
49 


189119224 
125 


64119 
60193 


171 


974700 
6856 

981556 


3926224 
3926224 
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172.  Time  to  read  (220  x  28  x  12)  words  =5^  hr. ; 
.-.       "         "       (400x86x14)       «' 

2  2  Ox  2  8  X  1^ 

«=  15  hr. 

173.  Distance  the  train  goes  in  60x  60  sec. 

=  20  X  1760  yd.  ; 
18  sec. 

^^  18x90x1760   ■) 

60x60    y 

=  176  yd. ; 
.-.  length  of  bridge  ==  (176-120)  yd. 
=  56  yd. 

174.  20  men  =-  30  women,  and  50  children  =  80 
women  ; 

.-.    sum  received  by  (30  +  40  +  30)  women 

=  $600  for  1  week's  worK, 
and  sum  received  by  1  woman  ;=  $y;({]       "  «« 

=  $6. 

175.  The  first  strikes  the  7th  stroke  after  ^"^^  sec. : 
the  second  strikes  the  7th  stroke  alter  -"'''*  sec. ; 

.-.  the  difference  =  °^^'"  sec.  =  ^\  min. 

176.  Money  received  =z  $(43  x  11^)  ; 

annual  income  =  stiL'^JJiiL*'' 
=  §23.17:1.^. 

177.  Number  of  minutes  between  9  a.  m.  Tuesday 
and  11  a.  m.  Wednesday  =  1560. 

Number  of  minutes  between  0  a.  m.  Tuesdnv  mid  :• 
p.  m.  Wednesday  =  2160. 

The  slow  clock  goes  1550  min.  wliile  tJie  last  oi  . 
goes  1560  min.  ; 
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.'.  the  slow  clock  goes  2160  min.,  while  the  fast  one 

2160x1560  •  n-irrnoo 

S^^  — 1550 —  mm.,  or  2173|^  mm. ; 

.*.  it  must  be  put  back  (2173|f^  —  2160)  min.,  or 
13|f  min. 

17ft        I7i      8    nt2  3  —  5or. 


the  ore  =  — „^,       tons 

ts  o  o 


7  6  0X506 
253 

1520  tons. 


179.  The  net  annual  increase  is  1  in  60,  and,  hence 
the  population  of  each  year  =  f  ^  of  the  population  of 
the  preceding  year ; 

.-.  population  at  end  of  5  years  =  (§^)«  of  10000000 

=  10861578,  nearly. 

180.  Length  of  side  =  il?4^^  yd. 

"  1  1  3  4  •' 

=  1120  yd. 
Area  of  each  --=   ^*^^}^**  acres. 

4  8  4  0 

=  262  iVV  acrey. 

181.  -0416  =  ^VxT  and  -0375  =  ^|^  ; 

•*•  -ffVir  o^  number  of  inmates  at  first  =  ^^^  of  (num- 
ber of  inmates  at  first  +  40), 

and  ^1^  of  number  of  inmates  at  first  3  ^^^  of  40  ; 
••,  number  of  inmates  at  first  =  240  x  ^f  ^  of  40 

=  360; 
.-.  number  of  masters  ^f^  TvV*?r  of  360 
,  =  15, 
and  number  of  boys  =  360  —  15 
^  345. 

182.  The  shares  are  as  1,  3,  6  and  10. 

1  +  3  +  6  +  10  =  20. 

A'b  share  =  ^V  o^  $350  =  $17.50. 
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B's      "      =    8  X  $17  50  =^  $52.50. 
C%      "      =     6  X  $17.50  -  $105. 
D'%      "      =  10  X  $17.50  =  $175. 

183.  What  cost  $100  I  sell  for  $92i,  and  should  sell 
for  $112^  to  gain  12^  %  ; 

.-.  selling  price  of  $3700  =  $37ooxMat 
=  $4500. 

184.  Interest  =  $IA««/-^^'if'    =  $15.18. 

^     .'1  C  ."5    X    1  0  O  ^ 

^  /12C5  X l^\ 
Discount  =  $  (     .      ,—  I  =^  $15  ; 

.*.  diflference  ~  18  cents. 

185.  On  $100  outlay  he  should  get  $100,  but  receives 
only  three-eighths  of  $160,  that  is,  $00.  Thus  he  loses 
40  per  cent. 

186.  f^^  of  part  of  income  over  $  100  =  $1024.40  ; 

$400 

$100X  10S4.40 

=  $1040  ; 
.*.  the  gross  income  —  $1440. 
Sum  invested  for  income  of  $6  =  $101^  ; 
.-.     "  "  "     $i440  =  $'J-*^fLii* 

=  $24360. 

187.  His  gross  receipts  are  decreased  85  %  by  the 
fall  in  flour,  and  5  %  by  the  lowering  of  trade  expenses, 
and,  therefore  40  %  in  all. 

Hence  he  can  lower  the  15  ct.  loaf  40  %,  that  is  by  J 
of  15  ct.  or  6  ci 

188.  ^  of  profits  for  28  mos.  -  $7890..')0; 

,".    total  profits  for  12  mos.  ~^^^  '^^  ^^V"  "° 

.'--  $ii83r,.7r> 
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189.  Cost  price  =  ^f^j  of  $3.82^  =  $3.40. 

190.  Area  of  whole  rectangle  —  (72  x  45)  sq.  yd. 

=  3240  sq.  yd. 
Area  of  grass  plots     =  (4  x  27  x  13i)  sq.  ft. 

^  162  sq.  yd.  ; 
area  to  be  gravelled  =  (3240  - 162  -  36)  sq.  yd. 
r=  3042  sq.  yd.  ; 
.-.     co8t=  ^^^  cts.  =  $81.12. 

Depth  of  pond  =  %%^  yd.  =  7  yd. 


191. 


11X2X18  _-i_^7  22_10 

2x9x7       -^      rxr       _  T T 

l_^3^oTU  +  ^of  i}        l-^of|i  +  i} 


1  3 

'-1=2. 


~1-T 

192.  9  boys  are  equivalent  to  6  men ; 

since  12  men  do  f  of  the  work  in  6^  hrs. ; 
.-.     1  man  does  J  of  the  work  in  '  ^  ^  ^  '^hrs. ; 
.-.      17   men  do  ^  of  the  work  in  ^\^^^  ^^  hrs., 

or  ly^j  hr. 

193.  Principal  on  which  $14^  is  interest  =  $100  ; 
.-.      "  $1068.75      " 

jtel068.7  5X100 

=  $7500. 

194.  Compound  interest  on  $100  =  $8.16. 

Simple         "  "         --  ee ; 

.-.  sum  on  which  $0-16  is  difference  =  §100  ; 

•  ••         "         "       $6  "  =^~^ 

=  $3750. 

195.  The  ratio  of  costs  is  as  2  x  9  x  25  x  12  to  1x8 

xlSxlOi; 
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.'.  the  cost  of  second  vessel  =  ^^^\l~li  of  $80000 

=  $8400. 

196.  ^%\  of  a  child's  share  =  ?^  of  a  brother's 
share ; 

.*.  a  brother's  share  =  j*/?  °^  *  child's  share  ; 
hence  5  times  a  child's  share  +  ^"9^  times  a  child's 
share  =  $12670 ; 

or,  ^^^^  times  a  child's  share  =  $12670  ; 

.".  a  child's  share  ^^  $1940,  and  a  brother's  share  — 
$990; 

and,  when  the  legacy  duty  has  been  taken  away,  each 
child  will  receive  $1920.60,  and  each  brother  $960.30. 

197.  Interest  on  ^'s  debt  to  ^4  =  $(5  x  8^  x  4)  =  $66. 
P.  W.  of  B'h  claim  on  ^  =  jg^  of  $360.50  =  $350  ; 

.-.  £  has  to  pay  $565 -$350  =  $215. 

198.  £1  16s.  8d.  =  440rf. 

Buying  price  per  lb.  =  {*^d.  =  ^^d. 

Gain  on  an  outlay  of  ^^d.  =  (^  —  f|)d. 

-  id; 

lOOd.  =  -^^iiirf. 

TT 

=  14tV. 

199.  20  %,  or  ^  of  the  wheat  grown  in  the  country 

=  10000000  quarters  ; 
.'.  wheat  grown  =  (5  x  10000000)  quarters 
=  50000000  qrs. 

200.  Rate  with  the  stream  =r  ^  mi.  =  4^  mi.  per  lir. 
Rate  iitjainst  "  =  \^  mi.  =  li  mi.  "  ; 
.-.    rate  in  still  water  =  |  mi.     =  3   mi.     *'      ; 

.'.    rate  of  stream  =  J'  mi      Hmi.  =  limi.     " 
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TS 


202.  Part  done  hy  A,  £,  and  C,  daily  =  J. 
"  A  and  B  "     =  i- 

"  5  and  C  "     =  i^  ; 


ir 


—  1  . 

—  T7' 


"  ^  and  C  "     -  s  -r  r,^ 

5     . 

—  ^T» 

.•.  A  and  C  can  do  the  work  in  ^-^  da.,  or  4f  days. 
203.     Cost  price  =  Vi?"  o^  $38.25 

^    ?>     92      » 

.-.   gain     =  $(57  -  ^|F); 

.        ^100  X  (57  -  ^^) 
.-.  gam  per  cent.  =  $ ^^^-^ ^^-' 

.100  X  (5244  -  3825) 
=  *  8825 

-  $373V 
204..    1  mile  =  (1760  x  36)  in.  =  U%rr  metres 
=  1609.306  .  .  .  metres 

205.  P.  W.  of  $2.05  =  T^o^^  of  $2.05  =  $2. 

206.  The  amount  of  $1      =  (1-02)*  =$1.08243.. 
interest  of  $100  -  lOOx  $.08243...  =$8.243.... 
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207.  Money  realized  by  sale  =  $«-'?-*-^-H. 
Income  from  M.  B.  stock   =  $»7_^JLiiiLll 

^       100X178 

=  $646.80. 
Original  income  =  $^^^^ 
=  $587.40  ; 
.-.  difference  =  $69.40. 

208.  Cost  price  of  1  quarter  of  mixture 

=  1^^  of  57s.  6d. 
=  46s. 
Sum  gained  on  each  quarter  of  the  cheap  kind  is  7s. 
Sum  lost  on  each  quarter  of  the  dear  kind  is  2«.  ; 
.'.  they  must  be  mixed  in  the  rates  of  2  :  7. 

209.  Cubic  content  of  block  =  ^-^^  c.  ft. 

Weight  of  ^V  c-  ft-  «f  water  =  ^\  of  '"oo  lb.  ; 

3V  c.  ft.  of  gold    =  19.26  X  3V  of  ^  lb. 
.      =  83  lb.  7  oz. 

210.  Content  of  cistern  =  (1000  +  8)  c.  in. 

=  1008  c.  in. 
Area  of  base  =  ( '/^^  —  yv")  sq.  ft. 
=  II  sq.  ft. 

31 X  I  44 
=         SI  8<1-  ^-  ' 

.-.  depth  =  (1008^?-1{JL*J)  in. 
=  27  in. 

01  1        8ft7149    « 

^  of  £10  I'U.  U.  =  £9  Sn.  6d. 
Agam,  -85714  of  ilO  Ug.  Id.  =  -85714  of  2569rf. 

-  2201 -99266 J. 
£9  3s.  Gd.  =.    2202rf. 

Difference  ==  -00734^.,   which    is 
less  than  ~[^^d. 
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212.  $400  for  3  mos.  gives  the  same  interest  as  $100 
for  1  year,  and  since  the  rate  is  double  that  on  the 
$327,  the  interest  at  the  end  of  the  year  will  be  the 
same  as  the  interest  for  a  year  on  $327  +  $200  at  the 
smaller  rate ; 

.-.  interest  on  $527  for  1  yr.  =  $26.35  ; 

$100       "  =  ^L211^±^  ^  $5 ; 

.'.   the  rates  are  6  %  and  10  %. 

313.  Cost  of  a  gallon  of  mixture  ^  (3  x  |f^)s.^2*s. 

But  2^.s.  is  t  of  4s.  ; 

.-.  I  of  the  mixture  is  water 

i.  e.  there  are  3  pints  of  water  in  each  gallon. 

214.  Interest  on  $550  for  9  mos.  =  $16.50  ; 

$100    "    12        "        =   ^100X12^>^1^^0 
^  ^650X9 

=  $4. 

215.  The  broker  first  offered  ^jj  of  the  value  ; 

then  /^  of  the  value  +  $379.75  =  \%%i  of  the  value ; 
.-.  $379.75==  (11^ -f\j)  of  the  value  =  ^^^r  of  t^e  value  ; 
.-.    the  value  =  2/,^  of  $379.75  =  $2450.  • 

216.  Asking  price  —  [§i  of  cost  price  ; 

.•.     selling  price  =  /^^^  of  |§^  of  cost  price 
=  \^*  of  cost  price  ; 
•"•  rVn  of  cost  price  =  $5.75 ; 

.-.   cost  price   =r.  $'°%Y"''  =  ^^^' 
and  asking  price   =  |g4  of  $92  =  $115. 

217.  15  masons  build  200  sq.  yd.  in  60  hours ; 

1  mason  builds      1  sq.  yd.  in  ~^^  hrs. ; 
.-.  7  masons  build  420  sq.  yd.  in  H^^-^^^  hrs.  ; 
;.    they  take  270  hrs.,  or  30  days. 
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218.  The  average  dividend  ==  $ 


7fl+.eo 


=  $-67^. 


His  debts  are  ^J  of  $2700  =  $4000. 

219.  Toll  on  240  hhd.  =  2  hhd.  +  $90. 

"       150  hhd.  =  2  hhd.  -  $30  ; 

90  hhd.  -=  $120  ; 
"       150  hhd.  =  $'°7J^°  =  $200  ; 
.-.    value  of        2  hhd.  =  $200  +  $80  =  $230 ; 
1  hhd.  =  $4°  =  $115. 

220.  Area  of  walls  =  (80  x  6)  sq.  yd.  +  2  (80  x  5)8q.  yd. 

=  1280  sq.  yd. 
Deduction       =  (6x8x3)  sq.  ft.  =  16  sq.  yd. ; 
.-.  number  ol  pictures  =  ^-^^^  -  474. 


221. 


222. 


33  165 

88  fi8  -^  TT 


'2  1  3 
55 


'^  31  V 
TO  ^ 


390  —  168 


3  1 


880-680 

15376-248001  (  124-001 
1 


1  00 


1 

TT 


2  1  300 

3rcTr 
•06. 


22 


244 


248001 


58 
44 


976 
976 


/  31.38  _  /4.48  _   /.«4  =.8  =  8 


248001 
248001 


223.      t  +  ^=^; 

.'.     ^  of  the  army  =  2000  men ; 

0x2000 
2 

224.-  The  interest  on  $2000  for  8  mos.  =  $37.50.  ; 


whole  army      =  - 


men  =  9000  men. 


at  the  end  of  2  years  tlie  second  would  have  re- 
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ceived  $19000  +  7  x  $37.60  +  6  x  $a7.50  -h  5  x 
$37.50  +  4  X  §37.50  +  3  x  $37.50  +  2  x  $37.50 
+  $37.50,  or  $20050,  which  is  more  than  the  first 
tender  by  $50. 

225.  An  income  of  $5  is  got  from  an  investment  of 
"  $450  is  got  from  an  investment  of 

*4«0  X91*  . 


5               ' 

■'•    -nrV  oi  sum 

left -$*'"''''*  ; 

.".    sum  left 

-$'""VoxV*~^9125. 

226.  Part  done  by  2  men  and  4  boys  hourly  =  i. 

(( 

"     2    "             1  boy       "        =  i  ; 

<< 

"     3  boys                         "        =|- 

(( 

"     Iboy                          "        =V 

hence  1  boy  would  do  the  whole  in  18  hr. 
Part  done  by  2  men  hourly  =  ^  —  ^ 

=      5     . 

.-.     "  "        1  man       "      =  -^\ ; 

hence  1  man  would  do  the  whole  in  '/  hr.,  or  7i  hr. 
Part  done  by  1  man  and  1  boy  hourly  =  ^^-i-^^ 

hence  1  man  and  1  boy  would  do  the  whole  in  Y  br., 
or  54-  hr. 

227.  Interest  on  $15840  =  $(15840  x^^Xyl^) 

=  $316.80. 
Interest  =  (^  x  y^*^)  of  the  sum 
=  ^5^  of  the  sum  ; 
.-.   discount  =  -s%  of  $3696 
=  $316.80. 

228.  See  solution  of  Ex.  168,  page  144. 
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229.     $20  =  interest  on  $840.     (Art.  181) ; 
.-.  $860  ==  "         ^l±2J!±tl 

=  $6120. 

280.  (2  X  breadth)  x  breadth  x  — ^-^-'^  =  4096  o.  ft.; 

.-.  cube  of  breadth  =  4096  c.  ft., 
and  breadth  =  »/4096  ft. 
=  16  ft.  ; 
.-.  length  =  32  ft.  and  height  =  8  ft. 

231.  1  lb.  tea  =  ^^^*  lemons 

=  (5  X  12)d. 

=   58. 

232.  Number  of  killed  and  wounded 

=  -^  of  1^  of  ^  of  army 
=  Ti^T  of  army ; 
.•.  ^\f  of  army  -=  500  men  ; 

.•.    army  =  84  x  500  men 
=  42000  men. 

288.  Cash  price  in  notes  =  ^%  of  $135  =  $128.25. 
"       gold   =  I «^  of  $128.26 
=  $106.87*. 
Change  to  be  received  in  gold  =  $(186  -106.87i) 

=  $28.12*  ; 
notes  =  §  of  $28.12J 
=  $88.76. 

234.  Interest  =  interest  on  debt. 

Discount  =  interest  on  present  worth  ; 
.•.    interest  — discount  =  interest  on  (debt— P.  W.) 
=  interest  on  discount. 
(See  Art.  181.) 
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235.  Cost  price  =  20x16x55  cents  =  $176. 
No.  of  Troy  oz.  bought  ■=  ^  °  ^    '^  °  " 


2  0X24 
O    11-  • 20X7000X60    „.„  eirri- 

Selling  price  =  —30x^4^   ^*^-  ""  ^^^^  ' 
*  .-.  loss  =  $1. 

236.  $6  is  got  from  investing  $91  i  ; 

.-.  $320         "  "  $ili^»i*. 

Income  fiom  $80  =;;  $5  ; 

.320X911  ^330x»l}Xff 


$^ 


^  G  X  80 

=  $305. 

.28x100 


237.  P.  W.  of  debt  ^  $^^  =  $25^^^  ; 

.-.  difference  =  $(25/-i-- 25.20)  =  $^*. 

238.  lU  of  his  property  +  ^«^-  of  his  property  +  ^2§ 
of  his  property  =  £0190  ; 

...  e^  of  his  property  =  £0190  ; 

4,  pG00xfil90 

0  19 

=  £6000. 

239.  Sum  invested  =  $'^^Vo2»°°  =  $3600. 
No.  of  bbl.  bought  =  ^,6  0^  -  430. 

Total  selUng  price  =  |^^  of  $(3681 +  119)  ^$4560; 
.-.  seUing  price  of  1  bbl.  =  $  V^V        =  $9.50. 

240.  Content  of  wall  =  (60  x  20  x  4)  cub.  ft. 
Space  occupied  by  bricks  =  f  ^^  of  4800  cub.  ft. 

=  (375  X 12)  cub.  ft. ; 

.*.   number  of  bricks  =  ^^^9x4^x4 ~  48000. 

241.  i  x  tV  X  ;  of  168s.  =  tf»-  =  3... 

242.  A,  B,  and  C  together  do  i  of  (i  +  ^  +  |)  in  1  day  ; 
.-.    they  do  if  in  one  day ; 

.-.    they  do  the  whole  in  ^^  days  =  8-^  days. 
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243.  For  every  8  days  of  the  time  he  earned  $(2  x 
1.50)  and  paid  GO  cents,  or  his  net  earning  was  $2.40. 
Time  he  took  to  earn  $2.40  —  8  days  ; 

"     $72     =  \~   ^ays  =  90  days. 

<)A1  1    a.    1    a.    1   —    28+24  +  21    _     73     . 

1 

.-.    Ist  gets  -^   of  $146000  =  $56000. 

TBff 
1 

2nd  gets  -~    of  $146000  =  $48000. 

I 
Brd  gets  -^    of  $146000  =  $42000. 

245.  Interest  on  $200  for  8  mo.    =  $10. 

$200  for  1  yr.     =  $40. 
Discount  off  $240  for  1  yr.     =  $40  ; 

e210forlyr.     =$1L^=$85. 

246.  Since  £3  17«.  lO^d.  =  1869  half-pence, 

and  1  sovereign  =  480    half-pence, 
the  least  number  of  sovereigns  will  be  the  L.  C.  M. 
of  1869  and  480  half-pence. 

L.  C.  M.  of  1869  and  480  =--  3  x  623  x  160. 
But  (3  X  623  X  160)  half-pence 

=  623  sovereigns, 
and  623  sovereigns  weigh  160  oz. 

247.  Investment  to  give  $7  dividend  =  $175. 

Investment  to  give  $445.50  dividend 

a.44C.aox  1  7g 

—  !!>  7 

=  $11187.50 ; 
.-.   selling  price  of  flour  =  VV  of  $11137.50; 
.•.   number  of  bbls.         =  fn  o  ><  9  > 

=  1600. 


SOLUTIONS  HAMBLIN  SMIXH's  ABITHMETIC.  169 

248.  1  lb.  Troy  =  ^  lb.  Avoir.  (Ait.  157). 


Weight  of  rings  =  ,\""";;'^  lb.  Troy 


144X1050X28 

176X12X20X24 

=  V  il>-  Avoir. 
Weight  of  rings  and  box  =  (y  -|-  3|)  lb. 

=  7A  lb. 
Cost  of  carrying  1  ton,  1  mi.  =  5s. ; 

7tVx_144x5 
2240 


lb.  Avoir. 


J^lh.,lUmi.  =  ^^^^^,,s. 


Value  of  rings  =  1050  x  22«. ; 
.'.   cost  of  insurance  =  ^^^  x  1050  x  22«. 

1  1  Sfl 

.-.   total  cost  =  ^%^%. 

=  jei  1 U.  4-2rf. 

249.  Interest  for  Ist  year  ^  $250  ;  ' 

2nd    "     =:z  S275  ; 
3rd     "     ^  $302.5 ; 
4th     "     .^  $332.75 ; 
6th     "     =  $366.025 ; 
.•.    the  sum  of  these  is  $1526.276  ;  so  that  the  inter- 
est to  be  gained  after  the  5th  year  is  $201.31^,  but  the 
interest  for  the  6th  year  =  $402.62f . 
.'.  5^  years  is  the  time  required. 

250.  Length  =  %    of  breadth,    and  height  =  |   of 
breadth  ; 

;.    J  of  breadth  x  breadth  x  §  of  breadth  =  5832  c.  ft., 

Iand  cube  of  breadth  =  5832  c.  ft. ; 
.-.  breadth  =  i/5832'ft 
M^  =  18  ft. 

IS  Length  =  27  ft. 
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251.  121711 

(82)(8)(56) 


973688       =  800  times  the  multiplicand. 

6815816  =  7  times  8  times  121711. 

8894752         =  40  times  800  times  121711. 


252. 


3998936616. 

2ft« 

„S^    V  9040 
I    2  e  >  7    ^ 

28X228145  xa04x  I  1  1    2  8    1    '^9x81x111 

1128        '         *Vo  2X226  ^  1073X48 


28if83    =:Q 

253.  Commission  on  $2480  =  $21.70  ; 


2  48  0 


.-.  his  commission  was  at  the -rate  of  ^  %. 

254.  Income  from  $92  realized  =  $6. 

$25760  "      =  $^^ 
=  $1680. 
"      investing  $45^     =  $8^. 
"  "         $25760=  $?ll^^Jil* 

=:  $1840  ; 
.♦.  his  income  is  increased  $160. 

255.  P.  W.  of  $848  =  $  - , « i »—  =  — W^ — 
P.  W.  of  $292  =  $^^j^  -  ^ir^ ; 

.-.  total  gain  =  $(^^J^  -  ^^f^)  ; 

100/34800x2         29a00X  8\ 

.-.  gam  per  cent  =  ^..02oox»  '^ 
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3  4800X8X803  —  29200x8x90  3    " 


2  0  .»  X  8  0  3 

' 

2  9  .•  X  8 
803 

34800X 

2X  S03-29200X8X 

203 

203X  292X8 

34800X 

2X11—400X8X233 

2  p  3  X  4  X  8 
175X1 1—100x203 


256.  Since  there  is  a  diflfeience  of  half  a  day  in  tbe 
time  of  completion,  according  as  the  bov  or  man  com- 
mences first,  the  man  must  do  twice  as  much  work 
each  day  as  the  boy 

Part  of  work  done  in  one  day  by  both  =  ( j-'^  -f  y-j) ; 
.".    they  will  finish  the  work  in  ^^  days, 
or  4^  days. 

257.  Share  of  1st  =  t?^  of  $30U  =  $90. 

2ud  =  tVtt  of  §100  ^.  §30. 
But  as  the  machine  works  the  same  length  of  time 
for  each  and  earns  $120,  in  all,  or  §60  for  each,  there- 
fore,  the   latter  must  give  the  former  the  difference 
between  §00  and  §80,  or  §30. 

258.  Since  B  gets  $2750  at  the  end  of  two  years, 
he  receives  |^^  of  $2750,  or  $2500  ; 

A  calculates  $2500  to  be  the  P.  W.  of  $2725,  that  is, 
that  the  interest  on  $2500  for  2  years  is  $225  ; 

.100X225 


$100     "    1  yr.  = 


^' 


2500X2 


259.  Time  36  men  dig  (72  x  18  x  12)  c.  yd. 

=  (16  X  8)  hr. ; 

.-.  time  1  man  digs  1  c.  yd  =  ,=^^V8-xT2  ^■• 

=  'o-x-3  iir- ; 
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.-.  time  82  men  dig  (64  x  27  x  18)  c.  yd  =  ^^^l|l«iL«br. 

3x3x6x8   Ag, 

13 

=  24  da. 
260.  P.  W.  of  biU  =  £~l^^  =  Jei50. 
The  wine  and  picture  are  charged  at  f  (21  +  19),  or  £40,; 
.•.    he  pays  in  cash  £(150  —  40),  or  i'llO  ; 
.'.    the  cash  price  of  the  bill  to  the  userer  is  £'(110  + 
10),  or  £120  ; 

.-.    the  interest  on  £120  lor    4  mo.  =  £60  ; 

"      £100  for  12  mo.  =  £i^°-iil?Jli» 

120X4 

=  £160. 

2fil  J-LI4.I-I-I4.IJ.I       147  40. 

.-.   length  of  l^}  of  rod  =  802  in.  ; 

.-.  length  of  rod  =  '-'^*;^^^-"-?^in. 
-^  400  in. 
262.  $0.75  is  9  mo.  interest  on  $20  ; 
.-.  $20.75     "         "         "         $'°-.V/"", 

or  on  $558J^. 
Again,  interest  on  $20    for    9  mo.  =  $0.75  ; 

$100  for  12  mo.  =  ji^^JlliiL!.^ 
=  $5. 
268.  Distance  the  first  goes  =  ^-^~  mi.  =  |  mi 
"     second  "    =  i^J-"*  mi  =  *  mi. ; 
.'.  length  of  walk  =  (^  +  ^)  mi.  =  1^  mi. 
264.  A  runs  100  yards  while  B  runs  96  yards  ; 
A  runs  100  yards  while  C  runs  96  yards ; 
B  runs  96  yards  while  C  runs  96  yards  ; 
hence  B,  giving  0  1  yard  start,  will  overtake  him  at 
the  end  of  96  yards,  and  will  therefore  beat  him  in  a 
hundred  yards'  race. 
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265.  The  selling  price  =  |^^  of  cost  price ; 

TO  It  o^  ttjV  o^  cost  price  =  \%%  of  cost  price  —  $1 ; 
(xa^-U^^)  of  cost  price-  $1; 

•'•   100  0  of  cost  price  =  $1 ; 
and  cost  price  =  $20(r. 

266.  Compound  interest  of  $1  =  {(1.05)2-1 1 

=  $0.1025. 
Simple  "  $1  =  $0.10  ; 

.-.   $.0025  =  the  difference  on  $1 ; 

••    ^3        =  "         $.^«=  $1200. 

267.  Cost  price  =  j^^  of  $69.55  =  $65  ; 
..       loss  is  §65  ~  $61.75  =$3.25; 

.•.  loss  per  cent  =  — — =  5. 

268.  Cost  of  £360  =  $1736.10 

1  =  $4.82^  ; 
But  this  includes  the  commission  at  J  %  ; 
hence  the  course  of  exchange  =  f^^  of  $4.82J 

=  $4.81  nearly. 

269.  3  mos.  =  i  year,  and  i  of  8  %  ^  2  %. 

Discount  at  2  %        =  y§^  of  biU. 
Interest       "  =  ^^^^      " 

Hence,  (^^  -  ^)  of  biU     =  $16 ; 

01'  10200  "  ^^  *1"  » 

.-.  the  bill  =  $'-"-^*?^« 
=  $40800. 

270.  Cost  of  30  1b.  =  $(18x.30-hl2x.05)  =  $6. 

Selling  price  ^  |^^  of  $6  =  $7.50  ; 

♦♦         of  1  \k   =  $^  ^  25  cents. 
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271.  8-14169 )  1000000000  (-SlSSl. 

942477 


LI 

700 

2 

•68 

•818181818 

•000089772 

575230 
814159 

2610710 
2618272 


•818221690 

.".    the  diflference  lies  between 
•0001  and  •0002. 


974880 
942477 

819080 
814159 


272.  See  solution  of  Ex.  4,  paper  II.,  page  71. 

278.  C's  share  s=  ^  of  B'b  share  ; 
B'b  share  =  |  of  ^    of  D's  share  =  f  J  of  D's  share  ; 
^'s  share  =  j  of  §  J  of  D'b  share  =  ;i  §  of  Da  share  ; 
.-.  (1  +  ^  + 15  + 1%)  of  D's  share  =  $21000  ; 
.-.    '^Y  of  Z>'s  share  =  S21000  ; 
.-.  D's  sliare  --  $7000 ; 
.-.  C  gets  $6000,  B  gets  $4800,  A  gets  $8200. 

274.  Amount  of  $6.30  at  end  of  6  mo.  =  I— "oV"^ 

=  .?G-552. 
.*.  buying  at  $6.60  on  6  mo.  is  the  more  profitable, 
or  present  value  of  $6.50  =  ^tl^^l^  ^  $6.25  ; 
.•.  buying  at  $6.50  on  6  mo.  is  the  moro  profitable. 


276.  Income  --^  $ 

Tax  on  $700  =  $12.25; 


1050x100 

n 


^  §700. 


$1      =$y„V*  =13  cents. 
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276.  Cost  price  of  iron.  =  ^''^^^y"   =  $1050 ; 

"  187^  cwt.  =  $1050; 

1    cwt.  =  $\^  =  $5.60. 

277.  Sum  invested  in  tea  =  $^°7oV°  =  $^®^- 
Number  of  pounds  bought  =  T7~5~  —  4000. 

Selling  price  =  ||^  of  $(3060  -i- 30+^  of  8000) 

•=  $3875  ; 
.-.    selling  price  of  1  lb.  =  $|^^^  =  96|  cents. 

278.  Interest  received  each  year  =  §2i  +  $2i  + (in- 
terest on  $2^  for  6  mo.)  =  $5/^  ; 

.-.  on  each  $100  he  gains  $(5/^-8*)  =  $1|^  ; 

200  X 100 
.'.   te  gain  $200  he  must  borrow  $ — r^ — 

=  §12800. 

279.  Cost  of  tea  =  250  x  80  cents  =  $200. 
Allowance  for  carriage  =  y^  of  $200        ==  $5  ; 

.-.    customer  has  to  pay  $(9.30  —  5)      =  $4.30. 

280.  Cubic  content  of  the  plate  =  f  c.  in.  ; 

.-.    thickness  of  new  surface  =  {|-r(7x7x9x  144) } 
inches ; 

'  •     -      •      in. 


—   8X7X7X144"*"  66448 

281.  After  the  sale  to  A  he  has  left  ^\,  or  |  J  of  the 


flock; 


after  the  sale  to  5  he  has  left  f|  of  the  flock— 90 ; 

after  the  sale  to  C  he  has  left 

Mff  of  I  11  of  the  flock- 90  f  ; 
lU  of  I  U  of  <^^e  flock  -  90  }    =  579  ; 
ft  of  the  flock  -  90  =  ~l^i—  =  600  ; 
2  3  of  the  flock  --  690 ; 

the  whole  flock        ='-';4^    =750. 
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282.  (1st.)-  X  (2nd.)2  x  {Svd.y 

=  176882  X  279152  x  215496; 
.-.  1st.  X  2nd.  X  3rd.  =  ,/  (176882  x  279152  x  215496) 

=  2  X  8  X  9  X  41  X  73  X  289; 
.-.  Ist  number    =  i^«-^-^^^^^3'<^•'»  =  478. 

2nd   "       =  ^^'^^VvVi^/''""  =  369. 

Q_J  <(  8x8x9x41X73x339  cq. 

3rd  _ r?T5Ti =  ^8*- 

283.  Sum  of  rates  =  ^"°^"°  ft.  =  110 ft.  per  sec. 
Difference  of  rates  =  "'°,"^'^°  ft.  =  22   ft.       "  ; 

.'.  twice  the  rate  of  faster  =  (110  +  22)  ft.  per  sec. ; 
.-.   rate  of  faster     =  "-^.l^-^-i-"  mi.  per  hr. 
=  45  mi.  per  hr. 
Twice  the  rate  of  slower  =  (110  —  22)  ft.  per  sec. ; 
.-.   the  rate  of  slower  =  l^^-A||-li  mi.  per  hr. 
=  80  mi.  per  hr. 

284.  Cost  of  tea  =  I  of  72  cents  =  60  cents  ; 

—  i.  10  0x30  p.n 

:.   gam  per  cent.  ^  — -^ —  =  50. 

285.  Total  cost  =  $(175  X -60  + 225  X -60)  =  $217.60; 
.-.   the  selling  price  of  the  whole  =  \  gg  of  $217.50 

=  $261. 
"He  sells  250  lb.  for  250  x  65  cts.  =  $137.50  ; 
(175  +  225-250)  lb.  for  «;i23. 50; 
he  sells  1  lb.  for  $L2  3.5o    qj.  82j  cents. 

^      IfiO      '  ^ 

286.  Weight  of  nitre      =  (^V^  +  tdV)  of  10  owt. 

=  15^  cwt. 

sulphur  =  (tW  +  rh)  of  10  cwt. 

=  1 A  cwt. 

♦♦        charcoal  =  {^\%  +  ^Va)  of  10  owt. 

«=  2Yb  cwt. 
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287.  Water  admitted  in  1  hr.  =  6  x  3J  t.  =  18i  t.  ; 
.-.  water  gains  (18i-12)  t.,  or  6J  t.  in  1  hr. 

Number  of  hours  to  gain  60 1.  :=  —  =  8|  hr.  ; 

6J 

.*.  rate  of  sailing  =  —  mi.  =  4^  m 

288.  j%jf  of  J  of  the  capital  =  $32000  ; 

.  • .  T^  of  the  whole      "      =  $  iiii|^^, 

and  "  "  =    A100X5X32000 

*  4X4 

=  $1000000. 
tW  o^  i  of  capital  =  $20000  ; 
.  .  -iVo  of  the  receipts  =  $(32000  +  20000), 
and  "  =  ^li^iL^i^o 

=  $100000. 

289.  Interest  =  3ebtx2^xrate 

100 

discount  =  ^-?^i^^i^-^i^• 
100  H-2ix rate 

.     interest  100  +  2^  x  rate         g  ^  -     rate 

•   disc^iiiit  100  °'"'  ^^  ~     "^lo  ' 

°^'    ^TTT  =  -sv'  or,  rate  =  3^. 
40 

Rate  of  boat  +  rate  of  stream 

290 __  80  . 

Rate  of  boat  —  rate  of  stream       ^  ^ ' 

55  X  rate  of  boat  +  55  x  rate  of  stream 

=  60  x  rate  of  boat  —  60  x  rate  of  stream ; 

115   X  rate  of  stream  =  5  x  rate  of  boat ; 

23  X  rate  of  stream  :=  rate  of  boat. 
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291. 


(«) 


2  + 


3- 


s 
TIT   — 


2   + 


"Sr    —.208x7x88 


13^  !JLi? 

"8^     ■       4x3 


1  3 
7X39 


=  SGU: 


(^) 


6^  •*•  17?  -  7i  _  16U  _  ,3„^, 
8^  +  2i-4A  ~    1^    ~"   i*x« 


-    10  »« 


292.  9  men  and  15  women  do  f  of  the  work  daily ; 


4  men  and  14  children  do  \ 


13  men,  15  women  and  14  children  do  (g  +  |) 
of  work  daily,  or  i^^  of  work  ; 
.*.  they  do  the  work  in  1|^  days. 
293.  Proceeds  of  sale  =  £(100  x  93i)  =  £93o(>. 


,9360  X  4 


294. 


Income  from  4  %  —  *    ^  „  ^ 
Original  mcome  =  * 

.*.  increase 
5  men  in  ^„ 

does 


100 

=  £66  13«. 


=  £366  13.S.  1./ 
=  £300 ; 
id. 


hr.  do  yYoV  ^^  ^0^'^ 


1  7 

li  1 


77r 
1  man  in  1  hr. 
3  men  in  3  hr.  do. 
hence  7  boys  in  3  hr.  do  jYv 
1  boy  in  1  hr.  does  j^ 
6  boys  in  1  hr.  do  /^ 
Work  to  be  done  by  6  boys  =  1  -  AVir  =  tVA 
Time  for  6  boys  to  do  3V    =  1  lir.; 

xl 
hr. 


099     

T31ffff  — 


n99 


ZXf 


=  2-8523809  hr. 

295.  See  solution  of  example  6,  paper  IV.,  page  165. 

296.  A  does  ,V  ^^  work  daily ; 

.•.   he  does  ^^^  of  work  in  half  a  day ; 


in  two  days  A  and  5  do  (1  ~^  — ^y)  of  work ; 
in  one  day  A  and  B  do  :j'^  -^  2  =  ^'^  of  work  ; 
in  one  day  B  does  ^^  —  ^'^  =  ^\  of  work ; 
B  does  the  work  in  ";/'  days  =  32  days. 
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297.  80  children  +  9  children  +  1  child  earn  $34  ; 
•.   40  children  earn  $34  ; 

1  child  earns  ^^ ; 
.-.    (36  +  6  +  6)  childien  earn  $-/„-  =  $39.95. 
9.dS.  Cost  price  ==  |o»  of  $132.50  =.  $125  ; 
.    loss  per  cent.  =  L?°''A»  _  8. 

^  125  — 

299.  Amount  of  stock  bought  ^  $«i^**''_li» 

=  $7500. 
Proceeds  of  first  sale  =  $^"""''^^* 


100 

=  $4675. 


second  sale  =  $ 


2500XR5 


I  00 

.    =  $2125. 
Dividend  from  M.  B.  S.  =  $ll?.^iLll 

^         17  5 

=  $466f 
Oi-iginal  income  =  $1?|^ 
=  $450  ; 
.*.   increase  =  $16f. 
;!00.  Area  of  room  =  (14^  x  13» )  sq.  ft. 
Area  of  1  plank  =  {^^  x  10)  sq.  ft.  ; 

.    number  of  planks  =  1*^x13^  ^  ^^^ 

y'V  X  10 
Number  of  c.  in.  in  1  plauk  =.:  (^  x  8  x  120)  c.  in. ; 
.-.  weight  of  28i  planks  ^^  (28i  x  i  x  8  x  120  x  ^)  oz. 

=  6840  oz.  =  427i  lb. 
301.     4957.5G81  (  70.41 
49 

1^29.4947  14.3883  1.5987 


1404 
14081 


6075         —         6-75         —         .75 


^7  '"^ 

5616  =  \IV'  ^^^  *^®  square 
root  of  this  fraction  is 


14081  =  1-46. 

14081 
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802.  Interest  on  $157.50  for  5  yr.  =  $(189  -  157.50) 

=  $31.50; 

$100     fori  yr.  =  $'^^/-V^" 
=  $4. 
808.  Time  from  2nd  to  12th  July  =  10  days. 
Interest  on  $273.75  for    '«  yr.  -  $"'':^-v„V' 

^  .T6nJ  "«  36SX100 

=  $.876 ; 
.-.  value  of  first  bill  =  $(273.75  +  .876) 

=  .$274,125. 
Time  from  12tli  to  22nd  July        =  10  days. 

Present  value  of  $456,875      =  ^l^^^^^^^l".^ 

=  $456.25.  '^ 

804.  Suppose  the  cask  to  contain  1 2  gallons,  of  whicli 
9  are  wine  and  3  water, 

then  9  —  J  of  part  drawn  =  quantity  of  wine  remaining ; 
and  3  — i  of  part  drawn  —quantity  of  water  remaining; 

.•.  3  +  ^  of  part  drawn  —  quantity  of  water  in  the 
vessel  when  water  issub-stituted  for  the  part  cb-awn  off; 

.*.  9  —  J  of  part  drawn  =  8  +  J  of  part  drawn ; 

.".    f  of  part  drawn  =  6  ; 

.'.  part  drawn  =  4  gallons,  that  is,  one-third  of  the 
mixture. 

805.  Amount  of  bread  each  eats  =  ^  loaves  ; 

"  "    given  by  first    =  ^       " 

and          "  "    given  by  second  =  \       " 

.*.  he  pays  the  first  7  half-pence  and  the  second  1 
half-penny. 

806.  Interest  of  $100  -  $(100  x  ^  X  ,Vff)  =  $5; 

.-.  the  bill  of  which  $5  is  the  discount    =  $106  ; 
$48.75         "      ==  $?li7iiLL££ 
=^  $1028.75. 
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^  i7.   Capital  at  end  of  1st  year 

~  T^o^   of  original  capital. 
"  "        2nd  year 

TOO   "^  ViJff  OI 

"  "        3rd  year 

=      GO      of   1  3  '*  of   1  2  O   nf    " 

=  -f\^^  of  original  capital ; 
.    original  capital  -  y^g  of  original  capital  =  $200 ; 
.-.  original  capital  =  100  x  $200  =  $20000. 

:^08.  Cost  of  1st  horse  =  $-""„\'""  =  $80. 

"     2nd     "      =$^*"!^''^'-^=  $133i; 
.-.   he  loses  $(80  +  133^-200)  =  $13^. 

309.  $2  is  the  interest  of  the  discount  for  6  mo. 
§2  IS  also  the  interest  of  $100  for  6  mo. ; 

.-.  discount  =  $f00,  and  interest  =  $102  ; 
.-.  the  sum  =  ^lllll^  ^  §5100, 

310.  Area  of  5  external  sides 

=  |(o4+44)x6i  +  27x22}  sq.  ft.  =  1231  sq.  ft., 
and  neglecting  the  thickness  of  the  material  the  area 
of  the  inside  will  also  be  1281  sq.  ft.  ; 


cost  =  ^JLll.y^±*  cts.  =^  $12.31. 


311. 


(a)  3-^    ^  divided  by  1  + 


=  8-^1  divided  bv  1  + 


^  +  332 

O  —  njr 


^  ^   TV 

140_:./'l4-'''^    —    140^102    S810    1290  3 

75  _  13             g2 
(ff\   _? ?L    _    _J!  17    IS 

' '  6i-3i         3   —  V  —  ^«- 
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812.  i  of  selling  price  =  ^^^^^  of  cost  price  ; 
.•.  16  X  selling  price  =  16  x  cost  price  ; 
.*.  selling  price  =  ||  of  cost  price  ; 
.-.  the  gain  =  -j^  of  the  cost  price  j 
.-.  the  gain  per  cent.  -—  YV*  =  6 J. 

313.  $175  has  for  principal  $100 

.-.  $787.50  "  ^787.»0X100 

=  $450. 
Time  for  which  $83.75  is  interest  on  $450  =  1  yr. ; 
.-.       "         "      $540  "  $450  =  ^-^Vs  yr. 

=  16  yr. 

314.  In  4  years  I  save  4  x  6f  %,  or  26i  %  of  my 
income ; 

•••  (26J  %  -  25  %)  of  my  mcome  =  $50  ; 
.-.  t'A  "  =  $60 ; 

.-.     my  income      =  $^±^^ 
=  $8000. 
815.  $jlhf    =  tax  from  $1 ; 
.-.       $101.40=        "         $iJ?ld«|J^o 
=  $7800. 

316.  Cost  price  of  1  Ih.  =  -~~**  =  66§  cents ; 

225  lb.  =  225  x  66§  cts.  =  $150. 
Sum  to  be  realized  =  .$l*-°-^JJ-»  =$165. 

Selling  price  of  45  lb.      =  45  x  72  cents  =  $82.40; 
"       (125 -45)lb.-    $182.00; 

of  1  lb.  =-  $*  Vsr  =  7311  cents. 

317.  Interest  on  $500  =  l?(500x  J  x  tSxj)-  $13'. 
$1500  remain  to  be  paid,  and  I  ought  to  keep  this  sum 
beyond  the  original  time  of  payment  till  the  interest  on 
it  amounts  to  $18^. 
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$12^  =  the  interest  on  it  for  12  mo. ; 

=  1^  mo. 

318.  A  runs  880  yd.  while  B  runs  800  yd. ; 

then  B  runs  960  yd.  while  A  runs  ^  of  960  yd.,  or, 
864  yd. ; 

.-.  B  runs  1760  yd.  while  A  runs  (880  +  864)  yd. 

=  1744  yd.; 
.•.  B  wins  by  16  yd. 

319.  Cost  of  1  egg  in  one  case  -^^s. 

"  "     other  case  •^. ; 

.-.  average  cost  of  1  egg  =  ^~-— «.  =  ^%^. 

.-.  selling  price  of  1  egg  =  ^^^. ; 

.-.  sum  lost  on  1  egg  =  i^%—j^j,)s.  =r^^. ; 

.-.  loss  per  cent.  =  ^^^  ^  twtt  ^  ^ 

320.  (6  X  breadth)  x  11  =  area  to  be  papered  ; 

.-.    66  X  breadth  =  143x3x2  sq.  ft. ; 

.-.  breadth  =  LL^^il^  ft.  =  13  ft.  ; 

66 

.-.  circumference  of  room  =  6  x  13  ft  =  26  yd. 
321. 

4«yllv2l-Ll4-ii  fi-Ll.4.17    fioR    . 

TS  ^   T  ^  T     '3i^2T  "T^  t  T^5T  "2T  > 

322.  (tAt.  of  500d.  +  V^o  of  66*.)  x,^ 
=  (£11  8s.  3d.)  X  f  J  =  £62  5s. 

323.  From  9  a.m.  on  Monday  to  2  p.m.  on  Friday 
there  are  4/^  days. 


1  + 

u 

= 

63 

= 

1'    , 

43 

x^- 

7X7X9 

+ 

8 

77  » 

7 

3; 

K2X7 
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Difference  between  the  watches  for  1  da.  =  ii\  uun  ; 

4/:^  da. 

=  4/^  X  ^h  """• 
=  14  miu.  43J  sec. 
324.  6  men  reap  85  a.  in  7  x  12  hr.  ; 
.-.  1  man  reaps  1  a.  in  —  ^-^ —  hr. ; 
.-.9  men  reap  45  a.  in  ^"J'^Jill  hr.  ^  72  hi 
.'.   they  will  take  9  da.  of  8  hr.  each. 

825.  Cost  price  of  tea  sold  =  ^-~~  cts.  --  (iOcts. ; 
.•.  he  gains  12  cents  on  each  lb.  of  48  ct.   f(  a  and 

loses  6  cents  on  each  lb.  of  66  ct.  tea  ; 

.•.  he  must  put  1  lb.  of  the  former  to  2  lb.  of  tJio 
latter. 

826.  i  ct.,  or  ^qr^o  ~  difference  of  tax  on  $1  ; 

.-.         $3.60=         "  ••         $?-"!^>iJ 

=  $1440. 

827.  5  cents  in  the  $  is  paid  by  $500  assets  ; 
.-.    his  debts  =  $i^Ji^  =  $10000. 

and  his  assets  =  /^'^  of  $10000  =  S4000. 

328.  Time  35   men  do  a  work  =  38  da. ; 

..     19     ..  u       '     =  ^£211?  da. 

=  70  days. 

329.  Kobert's  debt  to  Charles 

=  J  of  Robert's  debt  to  Charles  +  i"  '  • 
.•.    J^  of  Robert's  debt  to  Charles  =  lOcf. 

=  3  X  10,/. 
=  2**.  6^. 
830.  Area  of  surface 

=  2  X  (4   X  2 '    ^    1    -   ;;  +  3  X  2^)  sq.  ft. 
=  59  sq.  ft.  ; 
.•.    cost      =  r — d,  =  8«.  2ir/. 
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;<>29  8x7  ••••?  8  ?      a> 

• -  +  ^    =    1. 


.S32.  Time  he  takes  to  ride  1  way  =  -^  hr.  =  IJ  hr.; 
"     walk  1  way  =  (3f-li)  hr. 
=;  2*  hr.  ; 
"  "to  walk  both  ways  =  5  hr. 

oQQ  Distance  in  miles       ,,          ••.•■■, 

oo6 =  the  certain  time  in  hr.  +  A  ; 

4 

distance  in  miles       .,  .  •    j-       •    , 

=  the  certam  time  in  hr.  —  t  • 

5  *• 

.    distance  in  miles       ,  _  distance  in  miles 

.    distance  in  miles  _  distance  in  miles  _   ,       , 

.    distance  in  miles   _  ^ 
20  ~  "' 

.'.    distance  =  5  miles. 

334.  A  and  B,  and  A  and  C  contribute  .$(1390  + 
1500),  or  $2890. 

7i  and  C  contribut^j  $1590 ; 
.•.    twice  A's  contribution  =  $1300; 
hence  A  contributes  $650,  Ji  $740,  C  $850,  U  $960. 
Now  §(650  +  740  +  850  +  960)  gain  $1152; 
..    ^'s  share  =  ^'^{i^'  =  $234, 
f^'^     "       =^--  e"^^^^;^' =  $266.40, 


3  .?  C  0 
l^X  1  1 
ll2  0  0~ 


Cs     •'       =.  $«lox^»J^=  _  $306, 
Z^s 


_   A860X1I53  A0  4- an 

-  ^-^2  0'e~    =  $34o.60. 
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835.  From  ^  to  Z^  it  takes  ^  of  7  hr.,  or  3|  hr.  ; 
.•.    from  B  to  .4  it  takes  5i  hr.  -  3^  hr.,  or  If  hr. ; 
.'.    from  C  to  ^  it  takes  2  x  1^  hr.,  or  3^  hr. 

336.  40  X  (numbcrof  lOct.  piece8  +  j'\5)=:no.  of  rrnts; 
60  X  (number  of  10  ct.  pieces  — 1)  -    do.  of  imts ; 

.-.  40  X  no.  of  10  ct.  pieces  +  20  =  50  x  no.  of  10  ct. 
pieces  — 50; 

.-.  10  X  number  of  10  ct.  pieces  =  70  ; 
.'.  number  of  10  ct.  pieces  =  7 ; 

.-.  I  liave  7  X  10  ct.  =  70  ct. 

337.  Income  from  Ist  investment  =  ^fso^o'^''' 


2..<1 


90 

=  $23G0. 

,a.  38940x7 


•  118 

=  $2310 ; 
.'.    the  former  is  better  by  $50. 

338.  The  note  is  due  on  21  st  Nov. 

Number  of  days  between  18  Aug.  and  21  Nov.  =  95 

Interest  on  $100  for  95  days  =  $f  ^f  ; 

.-.   he  gets  $(100  -  f|f)  from  a  note  for  $100  ; 

14315  X 100 
"  $1431 5  from  a  note  for  $ — TTil » 

1  4fl~' 

=  $14600. 
839.    183  oxen  to  20  a.  =  26§  oxen  to  4  a. 
28  oxen  to    5  a.  =  22Jf  oxen  to  4  a. 
26^  oxen  eat  the  original  grass  and  18  days'  growth 

in  13  days ; 

original  grass +  13  days'  growth  . 
.-.  1  ox  eats 13^  x^'2G:'^ ^^^  "^y- 

22§  oxen  eat  the  original  grass  and  10  days'   growth 

in  16  days  ; 

original  grass  +  16  days'  growth  . 
.-.  1  ox  eats i6~x"22' *°       ^^' 


SOLUTIONS  HAMBLIN  SMITH's  ARITHMETIC.  177 

original  grass +  13  days'  growth 
13  X  26| 
original  grass -1-1 6  clays' growth 
^  16  x^22|  '        ' 

-•.    63  X  original  grass  =  4368  days'  growth; 

.-.  original  grass     =  69 J  days'  growth. 
Quantity  of  grass  to  be  eaten 

=^(69 1  +  14)  days'  growth. 
Quantity  eaten  by  1  ox  in  14  days 
/69^  +  16\    , 
=  ^^  ll6^22|)   days' growth; 
83i 
.-.  number  of  oxen  requued  =  14(69^  +  16) 

16  x22|~ 
.  83L  X  16  X  22i 


~      14  x  85i 
=  25. 


The  following  is  another  solution  : — 
339.  133  oxen  in  13  days  eat  grass  on  20  a.  +  growth 
on  20  a.  for  13  days ; 

.•.  1  ox  in  1  day  eats  grass  on  y3>^'\3  3  *•  +  gi'owth 

13x20  ,  ,j 

a.  for  1  day. 


13x133 

Again, 

28  oxen  in  16  days  eat  grass  on  5  a.  +  growth  on  5  a. 
for  16  days  ; 

.-.  ox  in  1  day  eats  grass  on  Y^^Tk  *•  +  growth  on 

i'^8  a-  for  1  day. 

Hence, 
irffr^  a-  +  ri^  *•  gro^tb  =  Tth\  a-  +  ir\  »•  growth  ; 


20  5 

I  3  X  1  3  3  *•   ~    1  6  X  2  8 


a.  =1=  /^  a.  growth— -,^\a.  growth ; 


.-.  3  a.  =  208  a.  growth  in  1  day. 
hence,  1  a.  growth  in  1  day  —  j%^  a. 
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Hence,  183  oxen  in  18  days  eat  grass  ou  20  a.  -l-gras.i 
on  13  X  20  X  -^^-g  a.,  or  28f  a. ;  and  it  is  required  to 
find  how  many  oxen  in  14  days  can  cat  tlie  gi^ss  ..u 
4  a.  +  4  X  14  X  2^^  a.,  or  4||^  a. 

Oxen  which  eat  23 J  a.  in  18  days  =  133 


1         "1       "     . 


,        13x133 

43^x13x183 
^^'«  ^*  -        14x23,' 

=  25. 

840.  i  of  the  constituency  vote  for  A  ; 
J  of  the  constituency  vote  for  /? ; 
f  ol  ^  of  the  constituency  vote  for  D  and  A' ; 
now  I  +  I  +  ^  -=  U ; 
.*.  yV  of  the  constituency  =  640,  and  .'.  number  of 
electors  =  6480. 

^'s  votes  are  -V",  or.  3240  ; 
B'8  votes  are  j\  of  3240  +  i  of  3240,  or,  2916 ; 
CTs  votes  are  VV  of  8240  +  i\f  of  3240,  or,  1944  ; 
D's  voles  are  ^^  of  3240  +  ^V  of  •*^240  +  J  of  1620. 
or,  2052  ; 

/Ts  votes  are  j\  of  3240  +  Vir  of  3240  +   i  of  ir.20, 
or,  1728. 

=11914.     »7       =19I53 
4/5  x''  ^''^^ 

842.  rrr-^,  X  «  X  nr^^ 

0X9         ^1  8        "^    71 

48 X 3x31  8x37  X  »  45, 

8  X  a~x  2^    ^8x2x111x10  *  JJT* 

343.   Sum  got  for  $104^  =  $100  ; 

§2304.50  =  §£i:LLi£^o 
=  $2200. 
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341.  Price  of  stock  =  §  %*4"^f "  =  $66. 

^      7  8  7.5  0  ^ 

840    Part  B  fiUs  in  1  min.  --=  ^V- 

"       8f  min.  =  8|x^V  =  TrV; 
.-.    part  A  fills  =  ^1 ; 
.*.  time  required  =  (^|  ^-in)  ™^^- 
=  18  min. 
846.  In  the  last  4  years  he  saves  £200  +  £120,  or  £320; 
.-.  his  income  — f\y  (his  income +  £40)  —  £80  ; 
.-.    tV  of  his  income -£86  =  £80  ; 

.-.  his  income  =  10  x  (£36 +  £80) 
=  £1160. 

347.  15  men  and  30  children  get  £(177  -  60)  =  £117; 
.•.    1  man  and  2  children  get  £  W  =  £7  16a\ 

But  1  man  and  1  child  get  £6  ; 
.-.  1  child  gets  £1  16s., 
and  1  man  gets  £6-£l  16s.  =  £4  4s., 
and  1  woman  gets  £3. 

348.  1  kilogramme  =  weight  of  rTTjns  ^^^-  "^^t.  of  water 


—  weight  of  ~j7)T)n~  cub.  miles  of  water 

.  ,,    ,  (i^/ttifX  1760  X  1)3 
^  weight  of Yoo(T~ ~  ^^"'  la-thoms  of  water 

(£2111)^x6x20x112 
=  TnTwT ^"-  avoirdupois 

=  T^f  5^  ^^  avoirdupois  ; 
.  .  the  ratio  is  27951  :  12500. 

349.  4285  -  (2540  +  980)  =  765,  the  number  of 
grains  of  soda  and  potash  that  take  up  980  grains  of 
the  sulphuric  acid  ; 

49  X  number  of  gr.  of  soda 


hence 


32 


49  X  (765  —  number  of  gr.  of  soda) 

+  -j^  =  980 
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or,  8  X  number  of  gr.  of  soda  +  2  x  (766  -  num- 
ber of  gr.  of  soda)  =  20  x  96  ; 

••.    number  of  gr.  of  soda      =  1020  -  1530  =  390; 
.•.    number  of  gr.  of  potasli  —     70r>  —     390  —  375. 

850.  Area  of  sides     =  {  (42  +  31)  x  10  }  sq.  ft. 
=  730  sq.  ft.  ; 
area  of  wiflaows    =  (3  x  8i   x  4^)  sq.  ft. 

=  112i  sq.  ft.  ; 
area  of  doors  =  (4  x  ('>h  x  8^)  sq.ft. 

=  84|8q.-ft.; 

area  of  fireplace    =(6x4)  sq.  ft.    =24  sq.  ft.  : 

area  of  skirting      =--  (54  x  11)  sq.  ft.  ^90  sq.  ft.  : 

.-.  area  to  be  papered  =  (780  -  311)  sq.  ft. 

=  419  sq.  ft  ; 

.'.  cost      --  419  X  6  cts.  =  $20.95. 

APPENDIX. 

I.— Page  330. 

1.  Art.  1. 

2.  Arts.  2  and  3. 

3.  Let  X  be  the  required  sum  ;  then  if  r  be  the  rate 
of  interest,  we  shall  have 

M  =  PR' 
and  P  =  a;E' ; 

whence  —  =  —  : 
M        P  ' 

pa 
.*.  X  =  — . 
M 

4.  Here,  we  have 

2P  =  P(l  +  r)",  and  .-.  2  =  (1+r)". 
Also,  2P  =  P(l  +  2r)",  and  .-.  2  =  (H-2r)-; 
whence,  (l-|-2r)'"  =  (1  +  r)" ; 
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.".  OT  log  (1  +  2r)  =  n  log  (1  +  r)  ; 
m  _    log(l+r) 
V        log(lH-2r) 

log(l  +  r) 


> 


log(H-2r  +  r*) 


log(l+r) 
^.  log(l+r)2 
>  h 

5.  Let  P  denote  the  sum  of  money,  and  if  n  be  the 
required  number  of  years,  we  shall  have 

8P  =  P(1.05)" ; 
whence  (1.05)"  =  3  ; 
.-.  n  log  (1.05)    =  log  3  ; 
log  3 

••'*=  log  (1.06) 

--   -47-1212 
—  .15^  1  1  8  9  H' 

=  22.5  years. 

6.  Let  .T,  y,  z  denote  the  three  shares ;  then  we  shall 

have 

X  +  y  +  z  =  V; 

also,  .rK"  =  yW  =  z^%  are  the  equations  of  condi- 
tion ; 

whence  y  =  E""  *.t,  and  z=  E''~''a? ;  so  that 

X  +  ^"-"x  +  R»-'ar  =  P; 
whence  xR''^'  +  xB!"^"  +  xK«+'  =  PE^+'' ; 

and   .".  X  =  —-J ;  • 

pxic+a 

similarly,  y  =  ^c+a  _^  ^h+a  _^  gb+c 

a+b 


PE 
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7.  Let  r  be  the  interest  of  $1  for  1  year  ;  then 
amount  of  $4410  for  2  yr.  S.  I.  =  4410(1 +  2r) ;  and, 

$4400         "       a  I.  ^4400(l  +  r)»  ; 
whence  4410(1 +2r)  =  4400(l  +  r)*, 
or,  440r«-2r  =  1; 

.".  7  =  Tj'jj  or  5  per  cent. 

8.  Let  P  represent  the  population  ;  then,  j^opulation 
at  end  of  nth  year 

=  p1i  +  '.'-1^1";  see  Ex.  4; 
(  inn   ) 

therefore,  by  the  question,  we  have 

pin-^z^r=2P, 

y  mn    I 

or,  II  log  -  1  -I-  'tH"' }  =  log  2 ; 
'  mn   ) 

log  2 

log(mn  +  11  —  m)  —  log  mn 

9.  Let  P„  represent  his  property  at  the  end  of  n  yr.  ; 
in  the  next  year,  the  (n+l)th,  his  interest  =  P„r, 

and  expenditure  =  («-hl)wj.P„r  ; 
.-.  the  property  left 

=  P„  +  P„r-(n  +  l)7W.P„r 
=  P„.|l  +r-  («  -f-  l)mr\. 
Now  putting  2/7  for  n+1,  or  2p~l  for  n,  we  have 
F^v{l+r-2pmr\  -_.  0; 

.'.   1  +r  =  "Ipmr. 
But  his  expenditure  in  tlie  ;>t]i  year  =  pm'Pp_ir, 
and  property  left  at  end  of  y^th  year  =  Pp_,  |  l+r  —  fwir] 

(since  1  +  r  =  2pmr)  =  expenditure  in  ;>th  years. 
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10,  From  Ex.  3,  we  see  that 
M  =  Pe-  ; 
by  the  question 

6  =  /"" ' 
or  6*°  =   6"  ; 
.".   20  log  6      —  n  log  e ; 
20  log  6 


//     = 


lege 

11.  Let  P  denote  his  capital;  r  the  interest  of  $1  for 
one  year. 

Then  tlie  sum  he  spends  every  year  is  2Pr. 

At  the  end  of  the  first  year  he  has  left  P(l  +  r)-2Pr 
or  P  -  Pr. 

At  the  end  of  the  second  year  (P  -  Pr)  (1  +  r)  -  ■  2Pr 
or  P  -  2Pr  -  Pr3. 

At  the  end  of  the  third  year  (P  —  2P/-  —  Pr^)  (1  +  /) 
—  2Pr  or  P  —  3P/-  —  3Pr2  —  Pr ^ . 

By  proceeding  in  this  way  we  may  show  that  the  sum 

he  has  left  at  the  end  of  n  years  is 

n(n  —  l) 
p  _  nVr yr2—  Pr^  -  .  . .  -  Pr»or  2P  _  P(l  +r)». 

Thus  we  have  to  find  7i  from  the  equation 

2P  — P  (l  +  r)"  =  0,  or  (l+r)»=  2. 
Putting  for  r  its  value  y^^  we  get  (i^)"  =  2. 
Taking  the  logarithm  of  each  side 
n  (log.  13  + log.  8  —  log  100)  ^  log.  2  ; 

•'•  «  =  -.^jHU^  =  17.673,  nearly 

12.  Births  62  in  1000 
Deaths  27  "  1000 


Increase    35  "  1000  or  3^  per  cent. 
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Population  at  end  of  5  years  =  35748  (l  +  ~J 

=  85748  (1-035)* 
=  42451.471  .  .  . 
Hence,  increase  =.-  42461-471  —  35743 
=  6708-471  .  .  . 

p 

13.  The  annual  increase  =:  — _. 

45 
p 

"  decrease  = ; 

60 

p       p        p 

.*.  the  net  annual  increase  = —  -     = 

46      60      180 
Hence,  by  the  question, 

•••  {{ur  =  2. 

or,  n{log  181 -log  180}  =  log  2  ; 

.      «    .30  103 

=  125  nearly. 

14.  Let  P  denote  the  sum  borrowed. 

p 
Then  —  =  annual  income  in  the  first  case  ;  and 
20 

— Tl =  •♦  "  second    "    ; 

25 

whence,  by  the  question, 

P-600^  ?  ^  =  Z.- 
25  ""  3 '20  80  ' 
.-.  P  =  $8600. 

15.  If  r  denote  the  interest  of  $1  for  one  year, 
amount  of  debt  in  n  years  -^  aR". 

Amount  of  annual  payments 

=  -^Ir-+r-+...+i}  =  ^|^-,^{ ; 

ml  )  m  IK— 1  ) 
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by  the  question,  these  two  amounts  must  be  equal  ; 
hence,  we  have 

«(l  +  r)»  =  -^}(l-i-r)»-  ll; 
mr  \  I 

:.    (l-mr)(l+r)"  =  1. 
II.— Page  335. 

1.  Bank  Discount  at  5  %  =  ^\'?  =  $87.10  ; 

P  =  §742. 

742 
Present  worth  of  $742  =  $.,       . 

=  $706.66|. 

2.  Let  S  represent  the  sum  of  money ;  then 

^y  S  =  $536.25  ; 
.-.  S  =  $13406.25. 
If  P  represent  the  face  of  the  note, 
P  P  300P 

^  =  IT^  =  T^^h^  =  304  =  ^1^^06.25  ; 

.-.     P  =  $13585. 

3.  If  P  represent  the  sum,  then 

P 
4  per  cent.  =  -o?",   and 

Discount     =  -^  =  $15  ; 

.-.     P  =  $390. 
Interest  on  $390  at  5  %        =  ^}^  of  $390 

=  $19.50. 

PI 

4.  p^      =D;     Art.  9. 

180P 
hence,  pTjrigO  =  ^^^ ' 

••     P  +  180       ^' 
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P 
■•       180  =  ^' 

or     P  =  $900. 

5.  Interest  on  $A  for  1  yr.  =  Ar. 

Rr 

Discount  on  $B        "       =  Jrl ; 

1  +  r 

Hence,  Ar  =  ; 

l+r 

A  -^  Ar  =  B  ; 

"  ^  A     ' 

.-.  100r=100.^~'^. 
A 

6.  8  %  for  12  mo.  =  li  /^  for  6  mo. ; 
.-.  real  value  of  stock  =  90 -  IJ  =  88}. 

Income  from  88J  =  3  ; 

100  =  1^' 

8  8| 

tl'J7 

—  ^Tr* 

7.  Let  X  =  the  amount  of  the  bill  due  from  Bto  A', 
then, 

Present  Worth  of  $a  due  in  m  years  =  oR-", 
"  "        %b       "      n       '•     =  iR-", 

$x       "      />       "     =xR-^; 
whence,  by  the  conditions  of  the  question,  we  have 
xR-P  +  iR-"  =  aR-"; 

.-.  xR-p  =  aR-"-6R-»; 
hence  x  =  aR''-*-6R»'-". 

8.  Let  P  represent  the  sum  ; 
then  $a  assures  $100  ; 

.-.    $P  -       $—7—. 
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A  -   P  is  the  reduced  income  ;  whence,  by  condition 
f-i  question 

A  -  P  ^.:  Int.  on  $       ^      ,    at  r  %, 

rP  , 

'-"'    a  ' 

P=   — • 
a  -f-r 

9.     Let  p  —  price  of  goods; 

•'•  -Jq  =  pnce  paid  in  6  months;  and  its  present 
worth 

~  10       [^  '^  100/ 

_  36/) 

~    41  • 
igain,  let  z  =  the  rate  of  discotmt  allowed  on  pay- 
ment at  ttoo  months,  so  that  j9  (1  -a;)  is  theii  paid  for 
goods. 

The  present  worth  of  p  (1  -x)  at  2  mos.=  l^Min?); 
/  V         ;  121 

120jt?(l-a:)        36/> 
hence.  ^^i =   U 

.-.  z         =  .11463  .  .  . 
and  IOOj?         =  11.463  .  .  .  rate  per  cent. 
Or,  we  may  more  briefly  reason  thus  : — 
For  every  $100,  B  pays  $90,  if  paid  in  6  months; 
and  present  worth  of  §90  =  ^^^^  of  $90  =  $87.8040. 
Amount  of  $87.8048  for  2  mos.  at  5  %  =  $88.5365  ; 
.-.  $100-$88.5365=  $11,468. 
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PI 

10.  Since  D  =  pT"T»    ^**-  9»  w®  ^^v® 
1001 

^•^«=ioon' 

•     T  —  fii  o*'  • 
and  if  the  interest  in  1  year  is  5Jg|,  the  time  in 
which  8|gf  will  be  the  interest,  the  rate  being  the  same, 
will  be 

8i^  -  e|^  =  n  years. 
III.— Page  344. 
1.  Since 

^       nA     2+(w-l)r 

P  =  -77-.   — 5 — ; ,  Simple  mterest, 

We  have,  in  this  case 

/5X530  2+(5-l)x.07\ 
^~*\  2  '  T+5X.67  / 
_  ^  /5  X  530  200  +  28 
"^i"^"  ■  186" 
•-=  $(580  X  V) 
=  $2287.77  .  .  . 
Again,  since 

P  =  -  I  1  —  R-"  I ,    Compound  Interest 

_  530  (  (1.07)°  -  1 
~    .07  '(       (1.07)' 
=  $2173.10. 

2.       10000=  4  jl-(1.05)-»<'{; 


} 


..   bUU  -  A  \       (1.05)20    j 
_        / 1^6533  j 
~  ^  1270583/  ' 
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1326.65 


.-.  A== 


*  1.6533 
$802.42. 


8.  Since 


_       A 

-P  =  ~,  Art.  19,  in  this  case 

1000 
='*T06~ 
=  $16666.66f. 


4.  Since 


in  this  case,  we  have 

P  =      ^QQ     ((l-06)'o-l\ 
(106)iM        -06        ; 
=  $2199.95... 

6.  Son's  =^"|l-(l-06r'"[ 
_iooo/(l-06)'"-l  I 
•»«     (     (1-06)10     / 

_    1^00/. 79086    \ 
0  6     \r.T^Ji'8^) 

=  $7360.08. 

Daughter's  =_10^«.i(l:2!)!!lI_U 
(106)3<>l  -06  / 

1000  j  3-207  1  3—1  ) 

A.7434887    J  .OS  / 

=   $6404.74. 

T    *•*  f     .                 1000 
Institution  8  = — 

(106)30  X -06 

1000 

«. 743488  X.06 

=  $2901.83. 
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=  ^-^°(l-85434) 
=  $3090.56. 

7.  We  may  consider  the  £8769  as  the  Present  Worth 
of  an  Annuity  that  has  30  years  to  run,  and,  therefore, 

JE3769  =  ^|l  -(1.03)-3» 

.-.  ^150.76  =  AJl  -(1.04)-3o|; 

.  fl50.76 

.'.     A  = 


l-(1.04)-3» 

8.  The  lease  is  renewed  for  a  years  ;  %d  may,  there- 
fore, be  considered  as  the  Present  Worth  of  an  Annuity 
that  has  a  years  to  run.     Hence, 

<iB*  =  amoimt  of  annuity  =  M  ; 

R«— 1 
but     M  =  A.  p  _  j^  i 

R«-l 
••.     dE-  =A.  g37j 

=  t(R*-l); 


A--= 


r 

<irR' 
R'—  l" 


9.  The  fine  P  may  be  regarded  as  the  Present  Worth 
of  an  Annuity,  A  or  exira-rent ; 

...  P  =  ^(l-R-i 

_        Pr 
•*•  ^  ~  1  — R— • 
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The  new  fine,  /,  must  provide  for  this  extra  rent  dur- 
ing the  q  —  p  years,  which  are  to  be  added  to  the  ori- 
ginal term  =  tine  for  q  years  —  fine  for  p  years  ; 

.-.  /=  A|(l-R-^)_(l_-R-p)| 
1  Pr        , 

a 
10.    Each  owns  o. 

Present  Worth  of  a  freehold  producing  %a  per 
annuo; 

_-  i_ 


2r- 

Present  Worth  of  an  Annuity  "of  $6  to  continuo  for 
n  years 


=  ^- 

-  B-) ; 

a 

=^- 

-E-), 

a 

=  2(1- 

E-) 

/ 

=  2     1 

\ 

-!.)• 

11.  Since 


P  =  :^(i-R-). 


192 
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We  have,  in  this  case, 


P=2. 

r 


1-  ii  +  » 


=^h-R 


Again, 


p  n 


1-2-8 


l|l-(l  -^«^       «m(»m  +  l)/r  \«_ 
r     (  n  1-2         \  n  i 

•)} 


mn{mn  +  1  )(m«  +  2)  /  r  \  '  ,    t. 


r    I  w  1-2  / 

r    {  ^  n  /  1-2 

Now,  as  n  increases,  it  is  plain  that  —   decreases, 

n 

and  tends  to  zero  as  its  limit ;  hence,  as  n  increases,  the 

Umit  of  the  abore  series  is 

—  Imr  —    + —  &c. 

r    \  1-2         1-2-3  / 
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r    \        ^  1-2         1-2-3  /  ) 


_  1  -  e-""" 
r 

Hence,  limit  of  P  =  _ 


r 


12.  The  Present  Worth  of  an  Annuity  of  $10  per 
month  for  6  months  at  ^  %  per  month 
_     10     I  /  5^ 

=  .005  I  \^  "^  io-^ 

If  P  be  the  sum  to  be  paid  at  once,  P  in  19  years 

must   amount  to  the  preceding  present  worth  ;  hence, 
we  have 

/  5  \  '  ^         10    f  /  5    \-« ) 

/  5    \  1"  19       0  19.18    52 

Now  (  1  +  io"3  1      =  1  +  1    •  103  +  T:2"*10e  + 
19.18.17    5^ 
172.3    '  10«   +  **'• 

=  1  +  . 095 +  .004275 +  .000121125  +  &c. 
=  1.099396  .  .  . 


10     f  /  5    \-«) 

^°^.00-5ll-    (1+10^)       f 


=-2000|l  -    (1  -    1-103  +  1.2-lOc  -  r2.3-10-o-  + 

fl.7.8.9      5^ 

!. 2X1' 10 '2    *^ 

=  2000  (.03  -  .000525  +  .000007  -  .00000007876  -r  &c.) 
==  58  0G38  .... 

Hence  P  (1.099396)  :^  58.968844  ; 
.-.  P  =  $53.63. 
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13.  By  reference  to  Ex.  3,  we  see  that 

p(io5)3M= 4000 + 1221  a:2!)!lzL^ 

^        ^  -05 

(l-05)3«  =  6-7918149 
(1-05)3 «*  ^  5-6064572. 

Again.  4000+ 122ill:2i)!!jliJ 
^  -06 

=  4000  +  2000  X  4-7918149 

=  13583-6298. 

Hence,  P(5-6064572)  =  13583-6298  ; 

.-.    P  =  $2422.85. 

14.  (1)  The  equation  established  in  Art.  11,  which  is 
the  same  as  that  given  in  the  exercise,  proves  the  first 
statement. 

(2)  Multiplying  each  side  of  the  equation 

«,R~'»  +  5,R~'2  -=   L  +  s,\n~\ 

by  R'',  where  T  is  some  time  subsequent  to  t^,  we  have 
T t  T t  T / 

^,R       »  +  SjR       2  =  (.S-,  +  /»2)R^      , 

which  shows  that  the  amounts  ;ire  the  same  at  the 
subsequent  time  T. 

(3)  Again,  multiplying  each  side  of 

rf,R~''   +*,.,R~^2  =(.-,    4-   sJR"* 
by  R',  and  we  have 

.,k'~''  +x,r'~'«  =  (*,  +  «jr" 


=  s,    +  s 


s,R       '-  *,  =  Sj  —  ,-jjR 
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Now,  the  compoimd  interest  of  any  sum  is  found  by 
subtracting  the  sum  from  its  amount  for  the  given 

time;  therefore,  s,E       '  —  Sj  is  the  C.  I.  of  s,  for  the 

time  it  is  overdue. 

The  discount  of  any  sum  is  found  by  subtracting  the 
Present  Worth,  for  the  given  time,  from  the  sum  itself; 

hence,   s^  —  SjR      *         is  the  discount  on  s,  for  the 

time  before  it  is  due  ;  and  the  equation  shows  that  "  at 
the  intermediate  time,  t,  of  payment,  the  interest  of  the 
sum  overdue  is  the  discount  of  that  not  due." 


The  New  Inthorized  Elementary  tiramniar. 


MILIEU'S  SWINTON'S  LANCUACE  LESSONS. 

Mii.(.rr's  Swinton's  Language  Lessons  is  used  exclu- 
sively in  nearly  all  the  Principal  Public  and  Model 
Schools  of  Ontario.     Among  them  are 

«»ll«wa,  Hamilton,  Mblluy,  Pot  t  Hope,  Cobonrx,  Nllrbell, 
N.i.>an<>e«  Bmckville,        Lindiiay,  St.  Catharine*. 

Slrailiroy,        Nraford,  Oxbridge.  Branirord. 

IViiidlor,         Clinton,  St.  Ttaoma*,        Perlb. 

Searortb,  Listuwcl,  Bracebrldec     Bvllevlllr. 

Adapted  hj  the  ProteKlaat  Schools  of  Montrral  and    Levi 

College,  4|uebpc,  McbooU  of  'VTinnipi-K,  Manitoba, 

and  St.  John's,  .%ew  Fonndlaid. 

Resolution  passed  unanimously  by  the  Teachers'  As 
sociation,  (North  Huron),  held  at  Brussels,  May  17,  1878 
"  Resolved,  That  the  Teachers  at  this  Convention  are  o' 
opinion  that  '  Miller's  Swinton  Language  Lessons,' 
by  McMillan,  is  the  best  introductory  work  on  Grammar 
for  Public  School  use,  since  the  definitions,  classiKcation 
and  general  treatment  are  extremely  simple  and  satis 
factory." 

In  my  opinion  the  best  introductory  Textbook  to 
Mason's  Grammar.  All  pupils  who  intend  to  enter  a 
High  School  or  to  become  students  for  Teachers'  Certifi- 
cates, would  save  time  by  using  it. 

W.  J.  CARSON,  H.  M., 
Model  School,  London. 

The  definition's  in  "  Miller's  Swinton  Language  Les- 
sons" are  brief,  clear  and  exact,  and  leave  little  to  be 
unlearned  in  after  years.  The  arrangement  of  the  sub- 
jects is  logical  and  progressive,  and  the  book  a<lmirAbly 
helps  the  judicious  teacher  in  making  correct  thinkers 
and  ready  readers  and  writers. 

B.  W.  WOOD, 
\at  A  Provincial  H.,  P.S.,  Trenton  Falls. 


m*  earerni  t*  aak  for  MILLEK'S  t>WINTON,  a*  otbrrediiiuu* 
■re  in  the  Biarkel. 


Mental  Arithmetic. 

By  J.  A.  McLELLAN,  M.A.,  LL.D  ,  Inspectoi 
of  High  Schools,  Ont. 

PART  1. -FUNDAMENTAL  RULES,  FRACTIONS, 

ANALYSIS.    PRICE,  80o. 

PART  ll.-PERCENTAGE,  RATIO,  PROPORTION,  &C 

PRICE,  46C. 


W.  D.  DIMOCK,  A.B.,  H.M. 

Provincial  Model  School,  Nova  Scotia. 

Dr.  McLeUan's  Mental  Arithmetic  supplies 
a  want  that  we  shoiild  have  had  supplied  in 
our  Schools  long  ago.  Same  progress  cannot 
be  made  in  Mathematical  work,  unless  what 
we  caU  Mental  Arithmetic  is  thoroughly  and 
systematically  pursued.  A  boy  who  is  con- 
versant with  the  principles  of  Mental  Arith- 
metic, as  given  in  this  little  text-book,  is  worth 
as  a  clerk  or  accountant  50  per  cent  more 
than  the  prodigy  who  can  boast  of  having 
"  gone  "  through  his  written  arithmetic  hsQf  a 
dozen  times. 

J.  S.  DEACON,  Principal  Ingersoll  Model  School. 

Br.  McLeUan's  Mental  .-rithmetic,  Part  I.,  is  a - 
credit  to  Canadians,  and  it  supplies  a  long-felt 
•want.  It  is  just  what  is  wanted  lor  "waking  up 
mind"  in  the  school  room.  Alter  two  weeks  use  of 
the  book  with  my  class  I  am  convinced  that  it  is 
much  superior  to  any  ol  the  American  texts  that 
have  been  used  here  both  as  to  the  grading  of  ques- 
tion! and  the  style  of  the  problems. 

J.  A.  CliABKE.  M.  A.,  H.  M.  H.  S.,  Picton. 
Dr.  McLeUan's  Mental  Arithmetic  contains  a 
great  number  of  useful  problems  well  adapted  to 
develop  by  regular  gradations  the  thinking  powers 
ol  the  pupil,  and  to  suggest  simUar  examples  lor  the 
use  ol  the  t«aoher. 

D.  J.  GOGGIN,   Head  Master   Model   and   Public 

Schools,  Port  Hope. 
Simple  in  its  arrangement,  varied  in  its  types  ol 
practical  questions  and  sugg^estive  in  its  methods, 
U  is  the  best  book  ol  its  kind  that  I  have  examined. 

Prom  THE  WE8LEYAN,  Halifax,  Nova  Scotia. 
The  series  bids  fair  to  take  a  good  place  in  a«bo- 
'  lastio  work. 
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g        By  J.  A.  McLKLtiAH,  L.L.D.,  Inspector  High  Schools,  and 
Q  Thob.  Kibkland,  M.A.,  Science  Master,  Normal  School, 

^  Toronto. 
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g  Prom  the  QUBLPH  MERCURY. 

<J  •    ♦    •    The  work  ia  divided  into  six  cbapten.    The  first  is 
on  the  Unitary  Method,  and  gives  solutions  snowing  its  appljca- 

2  tion  to  a  variety  of  problems,  in  Simple  and  Compound  Propor- 

A  tic  n ;  Percentage,  Interest,    Discount,  Profit  and  IjOss  ;  Propor- 

■•^  tional  Parts,  Partnership,  ;   Chain  Rule,  Exchange,  Alligation  ; 

fj  Commission,    Insurance,  Ac,    Stocks;  and   Miscellaneous  Pro- 

O  blems.    The    second  is   ou  Elementary    Rules,   Measures  and 
Multiples,    Vulgar   and    Decimal    Fractions.      The  third  con- 

2  tains   Examiuation   Papers    for    entrance    into    Hij^h  Sch|ool8 

C  and  Collogiate  Institutes,  the  fourth  for  candidates  for  third 

^  class  certificates,  the  fifth  for  candidates   for  the  Intermediate 

^  Examination  and  Second-Class   Certificates,  and  the  sixth   for 

O  candidates  for  Third  Class  Certificates  and   University    Honors. 

%^  It  will  be  observed  that  the  work  begins  with  the  fundamental 

P4  rultis — those  principles  to  be  acquired  when  a  pupil  first   enters 

j^  upon  the   study   of  Arihmetic,  and  carries  him  forward  till  pre- 

O  pared  for  the  highest  class  of  certificate  and  for  Honors  of  the 
University.    •    •    •    Teachers  will  find  in  it  a  necessary  help  in 

0  supplying  questions  to  give  their  classes.    Those  who  aspire  to 

O  be  teachers  cannot  have  a  better  guide — indeed   there  is  not  so 

'.^     .  good  a  one— on  the  subject  with  which  it  is  occupied. 

^  :^  Prom  the  ADVERTISER. 

"3    V  '    •    *  By  aU  who  are  groping  after  some  method  better  than 

O  ^  they  have  at  present,  this  volume  will  be  cordially  welcomed,  and 

^  many  who  have  never  suspected  the  possibility  of  accomplishing 

JO   ~  so  much  by  independent  methods  will  be  by  a  perusal  of  the  in- 

<a  ;^  troductory  chapter  impelled  to  think  for  themselves,  and  enabled 

.Q  "^  to  teach  their  pupUs  how  to  do  so.    •    •    •    It  is  far  superior  to 

flj  .^  anything  of  tlie  kind  ever  introduced  into  this  country.      •     •     • 

J-   2  The  tj'pofjraphical  appearance  of  the  work  is  of  a  very  high 

!3   5  charn'^ter— quite  equal,  in  fact,  to  anything  of  the  kind  issued  by 

_  C  the  'oest  publishing  houses  of  London  or  New  York. 

S   c  

.2  =  »rom  the  TELESCOPE. 

2  pq  •    •    *    ^phe  plan  of  the  work  is  excellent,  the  exercises  being 

"S  ,  arranged  progressively,  each  series  preparing  the  student  for  the 

Q  x  next.    The  problems  are  all  original,  and  so  constructed  as  to 

J  prevent  tho  student  using  any  pinely  mechanical  methods  of  so- 

*2   s:  lution.    •     •    •     We  should  really  feel  proud  of  oiu-  Canadian  Au- 

P   <  thors,  and  publishing  houses,  when  we  consider  the  infancy  of 

O  ^  our  country  and  the  progress  it  has  made  and  is  making  in  edu- 

rx  cational  matters,  and  piuticalarly  in  the  recently  puUiuied  edtt- 

kH  oational  works. 


One  of  the  most  popular  Text  Books  ever  published. 

NEW    ELEMENTARY    ARITHMETIC 
ON  THE  UNITARY  METHOD. 

By  Thomas  Kirkland,  M.A.,  Science  Master  Normal  School, 
and  William  Scott,  B.A.,  Head  Master  Model  School, 
Toronto. 

Intended  as  an  Introductory  Text-Book  to  Hamblm  Smith's    ■ 
Arithmetic. 


Cloth  Bxtra.  176  Fages.  Fric«  25  Cents. 


Highly  recommended  by  the  leading  Teachers 
of  Ontario. 

Adopted  in  many  of  the  best  Schools  of  Quebec. 

Adopted  in  a  number  of  the  Schools  of  New- 
foundland. 

Authorized  by  the  Council  of  Public  Instruc- 
tion, Prince  Edward  Island. 

Authorized  by  the  Council  of  Pnblio  Instrtiction, 
Manitoba. 


Ti'iihin  one  year  the  40^A  thousand  hat  been  issued. 

ADAM  MILLER  &  Co., 

TOEONTO, 


o 

O 

CO  **Epochi  In  History  mark  an  t^f^udb  is  the  Study  of  it." 

JOHMI 


a, 

O 


SQ 


6.  W.  JoHMioB,  H.M.M.S.,  Hamiltqa. 


An  Acceptable  Tezt-Book  on  English  History 


s  EPOCHS    OF     ENGLISH    HISTORY, 

OQ 

I  REV.   M.  CREIGHTON,  M.A. 

W  

*Q  Anthorlzed  by  »be  Edncatlon  Department. 

>>  

u 

a  Adopted  by  the  Public  Schools  of  Montreal,  and  a  number  oj 

^  the  best  Schools  in  Ontario. 


CQ 

c8  "  Characterized  by  Brevity  and  Comprehensiveness. " — 

^  Canada  Presbyterian. 
(U 

2  "  Amongst   manuals  in   English   History  the   Epoch 

'C  Series  is  sure  to  take  high  rank." — Daily  Globe. 
pL^ 

r*  "  Nothing   was    more    needed  than    your    excellent 

o  Primers  of  English  History." — Fred.  W. Kelly,  M.A.,BJJ., 

2  Lect.  in  English  History,  High  School,  Mont  eaL 

H  

a 

g  In  Eight  Volumes,  20  cents  each, 

^  — '"* — 

•S  WHOLE  SERIES  in  TWO  VOLS.  ONLY  50c.  each. 

O   ■ 

I 

t 


Part  I.  Contain  First  Four  of  the  Series. 
Part  II.  Contains  Last  Four  of  the  Series. 


^  ^DAM  MILLER  &  CO. 

j^  XOKONTO. 

O 

^  Whole  Series  in  One  Vol..  Complete,  Price,  $1.00. 


iHillcr  ■&  (He's  (Ebiiciitiomil  Sciics. 


HAMBLIN  SMITHS 

MATHEMATICAL  WORKS, 


ARB  U'oED  ALMOST  LXCLlfelVKLT 


In  the  Normal  and  Model  Schools,  Toront(  ; 
Upper  Canada  College  ;  Hamilton  ani 
Brantford  CoUegiate  Institutes  ;  Bov- 
manville,  Berlin,  Belleville,  and  a  large 
number  of  leading  High  Schools  in  the 
Province. 


HAMBLIN    SMITH'S    ALGEBRA, 

With  Appendix,  by  Alfred  Baker.  B.A.,  Mathematical  Tutor,  Univer 
■Ity  College,  Toronto.     Price,  90  cents. 

THOMAS  KIRKLAXD,  M.A.,  Science  Master,  Normal  School. 

"It  is  the  text-book  on  Algebra  for  candidates  for  .second-class 
eeitifieates,  and  for  the  Intermediate  Examination.  Not  the  least 
valuable  part  of  it  is  the  Appendix  by  Mr.  Baker." 


GEO.  DICKSON,  R.A.,  Head  Master,  CoH^ate  Institute,  Hamilton. 
"  Arrangement  of  subject"  ijood  ;  explanations  and  proofs  exhaus* 
*!▼«,  concise  and  clear;  exainpies,  for  the  most  part  fnmi  University 
■nd  College  Examiixation  Papiers,  are  numerous,  easy  and  progressire. 
There  is  no  better  Algebra  in  use  in  our  High  Schools  and  Ck>Uegiat» 
Institutes." 

WM.   R.   RIDDELL,  B.A.,  B.Sc,  Mathematical  Master,  Normal 
School,  Ottawa. 

"  The  Algebra  te  admirable,  and  well  a<^apted  m  a  general  text. 
Dock  " 

W.  E.  TILLEY,  B.A.,  JIathematical  Master,  Bowman ville  High  School. 
"  I  look  on  the  Algebra  as  decidedly  the  best  Elementary  Work  on 
the  subject  we  have.    The  examples  are  excellent  and  well  arranged. 
The  explanations  are  easily  undersitood. 


R.  DAWSON,  B.A.,  T.C.D.,  Head  Master,  High  School.  BeUevillei 
"With  Mr  Baker's  admirable  Appendix,  there  would  seem  to  be 
nothing  left  to  be  desired.  We  have  now  a  first  class  book,  wkII 
adapted  in  all  respects  to  the  wants  of  pupils  of  all  grades,  from  the 
beginner  in  our  Public  Schools  to  the  must  a<ivanced  student  in  our 
Collegiate  Institutes  ami  Ili^h  Schools.  Its  publication  is  a  great  bih.ii 
to  the  over-worked  mathematical  teachers  of  the  Province. 


CANADA     SCHOOL    JOURNAL. 

Hecoiiuiiended  by  the  Minixter  of  Education  in  Ontario. 
Jiccomiiiended  by  t/ie  lioanl  of  Education  for  Quebec 


"  The  CANADA  SCHOOL  JOURNAL,  published  by  Adam 
Miller  &  Co.,  Toronto,  is  a  live  educational  Journal, 
and  should  be  in  the  hands  of  every  teacher."— Stroy^rd 
Weekly  Uerald. 

EDITORIAL  COMMITTEE. 

J.  A.  McTiELLAN,  M.A.,  LL.D.,  Hijrh  School  Inspector. 
THO.MAS  KIUKI.AND,  M.A.,  Science  Miistor,  Normal  School 
JAMKS  HUGHES,  Public  School  Inspector,  Toronto. 
ALKKKD  BAKER,  B.  A.,  Math.  Tutor,  University  College,  ToronU. 
WM.  HOUSTON,  M.  A. 

PROVINCIAL  EDITORS. 

Ontario.— J.  M.  BUCHAN,  M.A.,  Iligli  Scliool  Inspector. 

O.  W.  ROSS,  M.P..  riiblic  School  Insjitctor. 

J.  C.  GLASHAN,  Public  School  In8i>ector. 
QuKBBC.  -W.  DALE,  M.A..  Rector  Ili^'h  School. 

S.  I'.  ROBINS,  M.A.,  Supt.  Protestant  S<h."    "  il. 

Nbw  Brunswick.—.).  BKNN'K'IT,  Ph.D.,  Sujit.  City  -^  J. 

Nova  Scotia.— F.  C.  Sl'.MMlCHKAST,  Ke^'istrar,  Uinw  .lilax. 

Manitoba.— JOHN  CAMERON,  B.A,  Winnijjeg. 
British  Colu.«iiia.  — JOHN  JESSOP,  Supt.  of  Education. 

Each  Number  will  contain  A  PORTRAIT  of  some  lead- 
ing Educationist,  with  a  short  biographical  sketch. 

NOTES  AND  NEWS  from  the  different  Provinces  of 
the  Dominion,  furnished  by  Provincial  Editors. 

CORRESPONDENCE. 

EXAMINATION  PAPERS  set  at  Teachers  and  Inter- 
mediate Examinations,  with  solutions  by  some  of  the 
Examiners. 


CANADA  SCHOOL  JOURNAL 

la  issned  1st  of  each  month  from  the  office  of  Publication,  11  Wellingtwi 

Street  West,  Toronto. 
Subscription  $1  per  year,  payable  in  advance. 

ADAM  MILLER  &.  CO., 

Pnbllsbsrs,  Toronto 
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